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EXPERIMENTS IN GEOGRAPHICAL 
DESCRIPTION * 
THE PRESENT CONDITION OF OUR ASSOCIA- 
TION 


THE exploration of unknown lands and 
seas has, to my regret, seldom been the 
subject of essays presented before our as- 
sociation. It would appear that most of 
those who are active or bold enough to 
make their way far from the beaten track 
do not care for the more thorough study of 
geography to which we are pledged; or 
perhaps that we, with our interest in the 
more scientific and analytical aspects of 
geography, have not been sufficiently cor- 
dial to those explorers who go far from 
home and bring back narratives in which 
personal adventure almost necessarily has 
a large place. Nevertheless, we have not 
been altogether wanting in this respect. 
We have heard in earlier meetings some- 
thing of the desert basins of inner Asia, 
of the lofty plateaus of the Andes, and of 
the great territory of Alaska; and I trust 
that we shall again from time to time have 
reports on distant parts of the world, par- 
ticularly when they can be presented with 
such technical geographical skill as char- 
acterized the papers just referred to. 
Some such papers are listed in our pro- 
gram for this meeting, but if I thus call 
especial attention to the recent studious 
travels of Messrs. Woodworth, Huntington 
and Martin, it would be unfitting not to 
add at least a few words on the extraordi- 
nary geographical achievements of the 

1 Presidential address at the meeting of the 
Association of American Geographers, held in 
Cambridge, Mass., December 30, 1909, modified 
and extended in certain parts. 
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year now closing; a year that has brought 
us the news of the most remarkable ad- 
vances in polar exploration ever made. 
Although our own work is mostly per- 
formed in well-known lands, we must rec- 
ognize and admire the brave strength of 
purpose, the persistence in the face of ex- 
hausting hardships, which enabled Peary 
to reach one pole and Shackleton so very 
nearly to reach the other. 

The work of our members has naturally 
been limited for the most part to our own 
country. It was at first feared that it 
might also be limited too closely to the 
physiography of the lands, because so 
many of us had been more concerned with 
that division of geography than with any 
other; but if we have at any time deserved 
that reproach, the meeting last winter at 
Baltimore merited and indeed received al- 
together different comment; for Professor 
Penck, who was then our guest, described 
it as giving a well-distributed attention to 
various phases of our subject; and Dr. 
Gilbert, our president at that time, con- 
sidered the meeting to be a thoroughly 
serious and scientific assembly. These two 
opinions are surely most encouraging; yet 
we still have work to do in the way of 
broadening our relations. We would will- 
ingly see oceanography and ‘climatology 
more fully represented on the inorganic 
side of geography, and on the organie side 
there is pressing need of more attention to 
the geography of plants, animals and man 
than has vet been given. We therefore 
have abundant room for expansion, and I 
beg each and all of you to use all appropri- 
ate efforts to make our needs known in 
these several directions. As a practical 
step in this direction, I suggest that we in- 
vite representatives of allied subjects, such 
as history, economies and biology, to ad- 
dress us from time to time on their con- 
ception and use of geography. 
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We have, I believe, still the distinction 
of being the only geographical society in 
the world in which some definite geograph- 
ical accomplishment is required for mem- 
bership. I trust that such a qualification 
will be carefully maintained. We have 
probably the further distinction of being 
the smallest geographical society in the 
world; we are indeed so small that it is 
difficult and disappointing to believe that 
all the trained and productive geographers 
in North America are ineluded in our list 
of some eighty names. Let me, therefore, 
commend the discreet nomination of new 
names to the council, always provided that 
the nominees have reached the stage of 
studious and original geographical pro- 
duction ; and let me even more particularly 
advise that personal invitation be given to 
earnest younger students of geography to 
attend our meetings as guests of the as- 
sociation, in the hope that what they see 
and hear among us will encourage them to 
secure serious professional equipment and 
to reach active production in geographical 
science. In due time, they having become 
members, it will be their turn to maintain 
our simple organization and to foster its 
fuller development. 


EXAMPLES OF UNSYSTEMATIC DESCRIPTION 

The particular subject on which I wish 
to address you to-day concerns, as you 
might expect, the study of land forms, and 
more especially the manner in which land 
forms may be effectively described by ma- 
ture observers, so that they may be appre- 
ciated by mature readers. Let me con- 
sider with you whether it is desirable and 
practicable to make at least some approach 
to systematic methods in describing the 
landscapes with which every geographer 
has to deal in the narrative of his travels, 
or in the account that he gives of particu- 
lar areas in his regional studies. My ow? 
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answer to this question is decidedly in the 
affirmative, and I propose to illustrate at 
once the need and the value of some sort 
of systematic method by the rather in- 
vidious device of giving an example of 
unsystematie deseription, taken from the 
first geographical journal on which my 
hand happened to fall after the intention 
to cite such an example was formed. The 
following abstract, therefore, presents all 
the statements concerning the structure 
and form of a certain mountain range, in 
the order in which they are presented in 
the essay referred to; but distances, direc- 
tions and other details are changed so that 
the source of the abstract can hardly be 
identified, and a considerable amount of 
general deseription that is aside from my 
purpose is omitted. 

The mountain mass, entirely isolated and having 
a very remarkable geological constitution, is a 
high range, which rises abruptly at its northern 
end in the form of a great escarpment, surmount- 
ing the plain by some 3,000 or 4,000 feet; the 
range continues in an almost direct course to the 
south for about 40 miles. The summit is of very 
difficult aecess, the rocky wall being nearly ver- 
tical and mostly bare for the uppermost 1,500 
feet. There is said to be no deep pass through 
the range. At an elevation of 2,000 or 3,000 feet 
there are grassy benches. On all sides the crests 
are very steep, with altitudes of from 4,500 to 
6,000 feet; the culminating point rising to 6,300 
feet. The crest is not continuous. Erosion has 
dissected the top of the mountain into a multitude 
of knobs and small plateaus. The entire range is 
formed of sandstones, inclined in general at an 
angle of 45°, and trending like the range from 
north to south. The sandstones rest on granite, 


which reaches an altitude of 1,900 feet at the 


village of Blank; while near River So-and-so the 
sandstones are seen at an altitude of 1,200 feet. 
On certain lower terraces, horizontal sandstones 
are deposited. The range has the appearance of 
constituting the eastern limb of an anticline, but 
it is difficult to explain in what way erosion has 
removed the sandstones of the western limb from 
the plain, since they form a heavy body in the 
range. Deep V-shaped valleys, parallel to one 
another, veritable torrent beds, are seen in large 
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number on the eastern flank. After reaching the 
foot of the range, at an altitude of 1,000 feet, the 
torrents become quiet streams. 


Part of this description is rather baf- 
fling. For example, what is the general 
form of the top of the mountain, in which 
erosion has produced a multitude of knobs 
and small plateaus? On reaching this 
statement, after having previously read 
that the summit is of difficult access, the 
upper rocky walls being nearly vertical 
and the crest very steep on all sides, one 
might make the provisional inference that 
the mass was of horizontal structure, like 
a lava-capped mesa; but this inference is 
not consistent with the earlier statement 
regarding the well-defined north-south 
trend of the range, and it is explicitly con- 
tradicted by reading, a little farther on, 
that the mountain is formed of inclined 
sandstones. One must feel rather vexed 
not to be told at once in which direction 
the sandstones dip; for until such informa- 
tion is given, the reader has to keep two 
pictures floating in his mind; one of an 
east-dipping monoclinal range, the other 
of a west-dipping monoclinal range. But 
he may throw away the second picture 
after reading a little farther and coming 
to the comparison of the range with the 
eastern limb of an anticline, of which the 
western limb is lost. This is the only indi- 
eation given by the observer that the dip 
of the sandstones is to the east. The ab- 
sence of the western limb of the postulated 
anticline tempts the reader to suppose that 
the range, instead of being part of an anti- 
cline, is really an east-tilted and dissected 
fault-block; even though the observer, 
after he has himself discredited the 
suggestion of anticlinal structure, says 
nothing about this manifest possibility. 
Theoretical discussion is therefore as frag- 
mentary as the record of observation, In 
fine, the more carefully one reads the 
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article, the more one is impelled to say 
that certain important items are omitted; 
that such items as are mentioned are in- 
troduced in no apparent order; and that 
the method of treatment is uneven, arbi- 
trary and accidental, being explanatory in 
one part and empirical in another. 

By rearranging the facts presented, the 
reader may form a more systematic de- 
scription. In the absence of explicit state- 
ment to the contrary, normal erosion is 
naturally assumed to have caused what- 
ever changes have been produced during 
the development of the existing form from 
the initial form. The systematic descrip- 
tion may then proceed as follows: The 
range, trending north and south, with alti- 
tudes of from 4,500 to 6,000 feet, is a 
monocline of heavy sandstones which dip 
eastward, and which are underlaid by 
granite along the western flank. The 
northern termination is a high cliff; 
the southern end is left undescribed. 
( Whether the initial form of the mass was 
a tilted block or not must be left unde- 
cided, because no sufficient account is given 
by the observer either of the constitution 
or of the form of the lower ground from 
which the range rises.) The crest is some- 
what dissected but not deeply notched; 
the eastern flank is well dissected by con- 
sequent streams; the western flank is pre- 
sumably more or less ravined by obsequent 
streams. On the whole, the stage of ero- 
sional development may be provisionally 
regarded as submature or mature. 

It is tantalizing to read of the grassy 
benches at altitudes of 2,000 or 3,000 feet, 
and not to be told on which side of the 
range they occur, or how they are related 
to the structure of the mass; possibly they 
are granite benches on the western flank. 
One must discount the statement regard- 
ing the nearly vertical slope of the upper 
rocky walls, because vertical walls are al- 
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together improbable if not impossible on 
the back slope, and are hardly possible 
even on the front slope of a monocline, 
Uncertainty must also remain regarding 
the piedmont terraces; perhaps they are 
remnants of a sandstone formation that 
once had a greater horizontal extension; 
but this ean not be determined because of 
the vagueness of the phrase: ‘‘On certain 
lower terraces, horizontal sandstones are 
deposited.’’ Inasmuch as erosion is ex- 
plicitly mentioned as having affected the 
erest of the range and implicitly sug- 
gested as having ravined the eastern flank, 
it is unfortunate that its effects on the 
western escarpment and around the base 
of the range are passed over in silence. 
Uneven description of this kind is disap- 
pointing. 

The point to be emphasized is that the 
description prepared by the _ observer 
would be much more easily apprehended 
by the reader if it had been orderly in- 
stead of disorderly, and thorough instead 
of fragmentary. Immediately following 
the introductory statement concerning the 
occurrence of a high and isolated range, 
trending north to south, one must wish to 
know its general structure; namely, that 
it is a monocline of heavy sandstones, dip- 
ping eastward, with a foundation of gran- 
ite exposed in the western flank. After 
exploration is finished, the preparation of 
brief and explicit statement of this kind 
surely imposes no great burden on the ob- 
server; and as surely it gives great aid to 
the reader. Brief suggestion as to the 
initial form of the mass and as to the 
amount of change that it has suffered since 
its uplift would be helpful, because the 
reader could then, as it were, accompany 
the observer in his attempt to give an ex- 
planatory account of the present form. If 
erosion has gone so far that the initial 
form is altogether uncertain, an explicit 
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statement to that effect should be made. 
Normal erosion being understood to be the 
process engaged in carving the mass to its 
present form, various details regarding the 
dissection of the crest, the steepness of the 
upper slopes, and the ravining of the 
flanks, may be easily added in the latter 
part of the description in orderly fashion ; 
and as easily apprehended. If the ob- 
server, on seeing the ravines in the eastern 
flank, hesitates to call them ‘‘consequent,’’ 
because of the vague possibility of some 
other origin, he may immediately solve 
this difficulty by calling them ‘‘apparently 
consequent’’; and the reader will at once 
eatch his meaning, and also his uncer- 
tainty regarding it. If the observer hesi- 
tates to assert definitely that the mass was 
initially a tilted block, he may say it looks 
‘‘as if’? it had been uplifted as a tilted 
block, provided that that is really his best 
interpretation of the facts; and then the 
reader will find in this guarded statement 
the clue that he needs in order to gain the 
observer’s point of view, to follow the rest 
of the description, and to form a good 
mental picture of the landscape. The es- 
sential principles here are, first, that the 
reader’s mental picture can not be well 
formed, unless the observer describes what 
he has seen in terms that are susceptible 
of definite interpretation; and, second, 
that the mental picture can not be easily 
formed, unless the observer presents the 
results of his observations in a reasonable 
order. 

Only after a definite description of the 
landseape has been presented, is it fitting 
to mention by name subordinate items, 
such as single villages and individual 
streams. It is altogether inappropriate to 
use unknown local names of villages 
and streams as a means of locating 
unknown structures and forms. This 
is a general principle that is too often 
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overlooked. In the absence of all dia- 
grams and maps in the article here con- 
sidered, the reader gains nothing on being 
told, before the direction of monoclinal 
dip is stated, that the foundation granite 
outcrops near the village of Blank. He 
profits nothing on reading that the sand- 
stones are seen on the banks of River So- 
and-so, the relation of the river to the 
range being unexplained, and even the 
direction of river flow being unmentioned. 
Such items may be useful hints to a second 
traveler on the ground, but they are dis- 
tractingly irrelevant to a reader at a dis- 
tance. On the other hand, after a general 
statement has been given, from which the 
reader may form a fairly definite concep- 
tion of the structure and form of the 
range, it may well be added that at the 
western base, about so far from the well- 
defined northern end of the range, and 
near a large exposure of the foundation 
granite, lies the village of Blank; or that 
at the head of a certain obsequent ravine, 
located in such and such a way and drained 
by the headwaters of River So-and-so, the 
sandstones are reached at such and such 
an altitude. 


THE NEED OF SYSTEMATIC METHODS 


The article from which these extracts 
are taken affords a fair sample of the 
treatment accorded to land forms in most 
of the leading geographical journals of 
the world and in most of the books of 
travel, from which we must learn nearly 
all that we know about distant lands. If 
the article here abstracted departs from 
the average treatment of land forms, it is 
rather on the side of greater than of lesser 
fulness of statement; but here, as well as 
in the great majority of geographical 
books and essays, the method of treatment 
is really no method at all, as far as this 
division of our subject is concerned. 
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Such articles as those by Bowman on the 
Bolivian Andes? are altogether exceptional 
in the clearness and fulness of their ex- 
planatory treatment. There is very seldom 
any indication that explorers have had in 
mind any well-matured plan or standard, 
in view of which a mountain range or any 
other form that they come upon should be 
treated. Geographical essays seldom give 
us reason for thinking that their authors 
have had any thorough training in the 
analysis or the deseription of land forms; 
or for thinking that they are aware of the 
systematie association of parts that is so 
generally characteristic of the elements of 
a landscape, or of the reasonable origin 
of the associated parts by the action of 
ordinary processes. There is not even any 
clear indication that the observers are 
consciously experimenting with any defi- 
nite method for the better presentation of 
the facts that they have seen. The ran- 
dom accounts of item after item are 
usually arranged in indiscriminate order, 
as if any accidental manner of presenta- 
tion were all sufficient. This is truly one 
of the most disappointing features of the 
present status of geography. The very 
sourees from which we ought to expect 
the best material—namely, original narra- 
tives in books of travel, and essays in the 
journals of the great geographical socie- 
ties—give us records of the kind just 
cited, in which so important a part of our 
subject as land forms is, as a rule, treated 
in an utterly unscientific manner. 

The prevailing absence of scientific 
method for the treatment of land forms 
may be, on the one hand, taken as a dis- 
couragement by those who believe that a 
systematie method would be helpful; for 
if disorderly, unscientific methods prevail 
at so late a time as the present, it must be, 


*American Journal of Science, XXVIII., 1909, 
197-217, 375-402. 
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one may be tempted to say, because no 


other can be invented. But, on the other 
hand, the absence of method may be re- 
garded as an encouragement, because it 
shows that the field is practically clear for 
the introduction of any method that will 
generally commend itself to practical 
geographers. The latter point of view is 
to be preferred. Let me, therefore, con- 
fidently urge upon all our members who 
are interested in this aspect of geograph- 
ical progress to give a share of their time 
to the invention and development of a 
thorough-going method for the description 
of land forms, a method that may find gen- 
eral acceptance through being generally 
applicable; and to make experimental trial 
of the method for themselves, and explain 
it as well as exemplify it in their publica- 
tions. 

As an earnest of my conviction of the 
importance of this work, allow me to say 
that I have already made some experi- 
ments of this kind myself. You may re- 
member that, two years ago, when we met 
at Chicago, I had the pleasure of conduct- 
ing a conference in which the discussion 
centered chiefly on the possibility of de- 
veloping and adopting a systematic method 
for the description of the lands, and in 
which I advoeated the general use of what 
has been called the method of ‘‘structure, 
process and stage’’ for this purpose. It 
is my desire to-day to carry the subject of 
that conference somewhat farther; partly 
by reviewing what was then accomplished, 
partly by describing to you an experiment 
in the same direction that I made in Eu- 
rope in the summer of 1908. 

One of my objects at the Chicago con- 
ference was to bring forward various other 
systematic methods of treating land forms, 
besides the one with which I was experi- 
menting myself; but no success was reached 
in this direction. Several members who 
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were present, and several absent members 
to whom I afterwards wrote, expressed 
themselves as unprepared to adopt the 
method of structure, process and stage in 
their work; but what impressed me more 
was that they did not propose any alter- 
native method. Perhaps no sufficient op- 
portunity was given for the presentation 
of such an alternative; but certainly none 
was forthcoming, either in discussion or in 
correspondence. Some members stated 
explicitly that they preferred to remain 
free from any limitations; and with a pref- 
erence for full freedom I have the warm- 
est sympathy. Indeed a wish to profit 
from the more general introduction of a 
systematic method does not, to my mind, 
unwisely interfere with such freedom. 
Improvements are always in order, and 
every one must of course feel free to intro- 
duce them. There are occasions, however, 
when some definite method of treatment 
has to be adopted for a time at least, as 
when one writes a geographical descrip- 
tion of a tract of country, or when one 
presents the principles of geography to a 
class of students; and still more when one 
attempts to teach young geographers the 
art of geographical description. It was 
particularly with regard to such needs 
that. I was interested to learn the opinions 
and the practise of my associates. Per- 
haps the title of the Chicago conference, 
namely, ‘‘Uniformity of Method in Geo- 
graphical Investigation and Instruction,”’ 
went too far; and as I am now minded, my 
object would be better expressed under 
such a title as ‘‘Experiments in the Sys- 
tematic Description of Land Forms.’’ It 
is especially that aspect of the subject 
which I wish to pursue further to-day. 


A GEOGRAPHICAL EXCURSION IN ITALY 


A good test of a method of description 
is found in its application to new fields. 
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It was, therefore, with much interest that 
I looked forward two years ago to a jour- 
ney to Italy in the summer of 1908, when 
it would be possible to revisit certain dis- 
tricts of which I had had passing glances 
in the spring of 1899, and to determine 
how far they could be described according 
to the method under experiment. But it 
occurred to me that an adequate and im- 
partial experiment with a method could 
hardly be secured if the person who had de- 
veloped it should also be the person who had 
to apply it. Others of different training 
ought to make the test. Hence a cireular 
letter was sent to a number of correspon- 
dents at home and abroad, indicating a 
route and a plan of work, and inviting them 
or such of their advanced students as they 
could recommend to join me in Italy on 
June first. The success of this plan passed 
all my anticipations. We were favored 
by special permission from the Italian 
Ministry of War, secured through the kind 
offices of the American Embassy at Rome, 
to make field studies even near fortifica- 
tions and along the frontier. We were 
allowed to purchase all sorts of maps, not 
usually on sale, at the Military Geograph- 
ical Institute in Florence. We were cor- 
dially weleomed by scientific colleagues at 
various points. The members of the party 
all entered heartily into the spirit of the 
work proposed, and made a most har- 
monious even if a variegated troop. The 
numbers varied from four to forty or 
more in different parts of the route. The 
cosmopolitan character of the gathering 
was its greatest value; for under what 
conditions could one secure livelier incen- 
tive to geographical investigation or make 
a better test of a proposed method of work, 
than by visiting choice fields in the com- 
pany of earnest students of different 
nationalities and different training, and 
discussing together the varied landscapes 


4 \ 
/ 
. 
> 


928 SCIENCE 


that opened before us. Members who ac- 
companied the party for a week or more 
included teachers from the universities of 
Paris, Lyons, Marburg, Genoa, Michigan, 
Cincinnati and North Carolina, Williams 
College and the Lyeum of Oran (Algiers), 
as well as graduates or students from Ber- 
lin, Lille, Vienna, Bern and Cambridge 
(England); those who were with us for 
shorter periods represented the universi- 
ties of Grenoble, Fribourg and Harvard, 
the military school of Fontainebleau and 
the state normal schools of Salem, Mass. 
and Cheney, Wash. 

Our work began on June 1, 1908, at An- 
econa on the Adriatie (A, Fig. 1), where 
we studied a late mature coastal plain; 


and ended on July 18 at Le Puy en Velay 


in central France; and between times we 


saw the valley of the Lamone above Faenza 


(Fa), in the northeast flank of the Apen- 
nines, the basins of Florence (F) and of 
Val d’Arno within the Apennines; the 


Fig. 1. Route of the Italian Exeursion, 1908. 


plain of Pisa (P); the beautiful coastal 
forms of the Riviera Levante between 
Spezia (Sa) and Genoa (G); the elbow of 
the Tanaro valley at Bra (B), where the 
river has been diverted from a former 
northward to its present eastward course ; 
the lakes of Como (C), Lugano and Mag- 
giore (M), and their associated Alpine 
valleys, where we discussed the problem of 
glacial erosion ; the huge terminal moraines 
of Ivrea (Iv), and the glaciated valley of 
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the Dora Baltea’ above them to Aosta (A) ; 
the pass of the Little St. Bernard, by 
which some of us crossed into France: the 
French Alps in the vicinity of Grenoble: 
and west of the Rhone the mountain belt 
of the Cévennes, formed by the dissection 
of the southeastern slope of the central 
plateau. It may well be imagined that we 
had much entertainment that was not 
strictly geographical; yet on the whole we 
held rather closely to the object of the ex- 
eursion. One of the most amusing fea- 
tures of the journey was the necessity of 
using several languages in our daily inter- 
course; and here the European members 
of the party had great advantage over the 
Americans by their in other 
tongues than their own. The determina- 
tion taken by some of the American mem- 
bers to learn at least one foreign language 
before making another visit to Europe was 
not the least valuable lesson of our coopera- 
tive efforts. 


THE METHOD OF STRUCTURE, PROCESS AND 
STAGE 


As in the ease of the Chicago conference, 
the most significant result of the Italian 
excursion for me was again the prevailing 
absence among the members of the party 
of any conscious and matured method for 
the deseription of land forms. That the 
method with which I had been experi- 
menting was not familiar to my European 
companions was surely not due to any 
recondite elements in it, for there are 
none; all its elements are taken from the 
common experience of geologists and 
physieal geographers. In so far as the 
method has any novelty, it is to be found 
in the systematic treatment of well-known 
elements; and even in this respect it is not 
so novel as some have seemed to suppose. 
Its fundamental principles are to be 
found, for example, in the third edition of 
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Sir Archibald Geikie’s ‘‘Seenery of Scot- 
land’’ (1901), where one may read: 

The problem of the origin of the scenery of any 
part of the earth’s surface must obviously include 
a consideration of the following questions: (1) 
the nature of the materials out of which the 
scenery has been produced; (2) the influence 
which subterranean movements have had on these 
materials, as, for instance, in their fracture, dis- 
placement, plication and metamorphism, and 
whether any evidence can be recovered as to the 
probable form which they assumed at the surface 
when they were first raised into land; (3) the 
nature and effect of the erosion which they have 
undergone since their upheaval; and (4) the 
geological periods within which the various proc- 
esses have been at work, to the conjoint operation 
of which the origin of the scenery is to be 
ascribed (pp. 9, 10). 


Here we have the very essence of what 
is implied under the terms ‘‘structure, proc- 
ess and stage’’; and I fully agree that ‘‘ob- 
viously,’’ as used in the first sentence, is 
precisely the word with which to intro- 
duce what follows. Yet, obvious as these 
considerations are as regards the origin of 
scenery, it is seldom that they are com- 
pletely and systematically employed by 
geographers in the description of scenery. 
Their helpful use is furthered by their 
systematic treatment according to a defi- 
nite method; and therefore method has 
here a practical value. Each member of 
my party knew well enough the various 
structures and processes involved in the 
production of natural landscapes, and 
could explain them item by item; neverthe- 
less, hardly. any one had _ consciously 
adopted a particular method for present- 
ing the results of his observations regard- 
ing the natural combinations of the items, 
such as occurred in the landscapes that 
were repeatedly spread before us. 

A generally favorable consideration was 
given to the method of structure, process 
and stage, during the excursion, but this 
must not be taken as counting altogether 
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in its favor. <A definite method naturally 
makes headway as against indefinite, un- 
formulated methods; and moreover, as I 
was the leader and oldest member of the 
party, my views probably received a 
greater consideration than they would have 
gained if I had been a junior and a fol- 
lower. Still, all allowances made, the ex- 
cursion gave me great encouragement, and 
I resolved to persevere in carrying the 
development and the application of the 
method as far as possible; but always in 
the hopes of meeting other methods, devel- 
oped by my colleagues; and always with 
the promise, to myself at least, to make 
eareful trial of other methods as far as I 
could learn them. 


THE DISSECTED COASTAL PLAIN NEAR ANCONA 


Let me give a few examples of our work, 
beginning with two excursions in the neigh- 
borhood of Ancona, where sheets 117, 118, 
124, 125 of the Grande Carta topografica 
del Regno d’Italia, 1:100,000, served as 
local guides. Here the earliest members 
of the party, a Frenchman, a German Swiss 
and an Austro-Galician, were present. The 
results may be briefly summarized as fol- 
lows: The northeastern Apennines serve as 
the oldland to a dissected coastal plain, 
some 20 or 30 kilometers in breadth, com- 
posed of unconsolidated strata of clay and 
sand. The dissection has been carried to 
a stage of late maturity by prevailingly 
consequent streams with short insequent 
branches, the largest consequents being 
those which have been extended across the 
plain from the Apennine oldland to the 
sea. The oldland, although not sharply 
separated from the coastal plain, has a 
more deformed structure, a greater alti- 
tude, and a tendency to a longitudinal 
rather than to a transverse arrangement 
of its ridges. The relief of the district is 
moderate or small, with altitudes of 200 
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or 250 meters along its inner border, and 
of from 50 to 120 meters near the coast, 


. where the sea has developed a fully mature 


line of cliffs which truneate all the sea- 
board hills in even alignment. The texture 
of dissection is rather coarse. In econse- 
quenee of a slight and recent elevation, 


4 
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mediately infer the total initial structure 
and form of the district concerned ; second, 
that it proceeds, tacitly implying the action 
of normal and of marine processes of ero- 
sion, to state the stage that each of these 
processes has reached in the regular prog- 
ress of its work; and third, that it adds in 


a 


Fie. 2. Diagram of the Late Mature Coastal Plain, South of Ancona, Italy; looking West. 


increasing from zero at the coast to 10 or 
20 meters at the inland border of the dis- 
trict, the larger consequent streams have 
excavated mature flood plains below the 
remnant terraces of their earlier valley 
floors; and during about the same recent 
period the sea has withdrawn from the 
maturely aligned cliffs of its former attack 
and prograded a strand-plain from 200 to 
300 meters in breadth, which at the river 
mouths is broadened in faintly convex 
deltas of about double this measure. Hence 
it seems as if the recently revived rivers 
had rapidly washed so much waste to the 
sea, that the waves could not immediately 
dispose of all of it, and therefore deposited 
a part of it along the shore, thus pro- 
grading the strand plain. These features 
are graphically summarized in Fig. 2, an 
imagined bird’s-eye view, looking north- 
west. 

The essentials of the above description 
are, first, that it begins with a general 
statement from which the reader may im- 


closing a brief account of the result of a 
slight interruption of the first cycle of 
erosion due to a slanting uplift of small 
amount, and with the cautionary words, 
as if, provisionally suggests the correlated 
origin of two new features, the terraced 
valley floors and the prograded strand 
plain, concerning which our brief excur- 
sions did not suffice to provide full proof. 

Let us consider these points in more de- 
tail. From the term, coastal plain, which 
is given in the first sentence of the descrip- 
tion, the initiated reader immediately un- 
derstands a simple structural mass com- 
posed of stratified sediments, deposited 
on a sea floor when the region formerly 
stood lower than now, and when the sea 
had its shore on the flanks of the Apennine 
oldland; but now revealed as a land area, 
sloping gently seaward, in virtue of a 
broad uplift without significant deforma- 
tion. Even if all this had been explicitly 
stated, instead of having been only implied 
in the term, coastal plain, the description 
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would not have been too geological, for 
every point of the. structural statement 
bears helpfully on the appreciative under- 
standing of the existing landscape, and 
hence on its proper description. Nothing 
is introduced simply for the sake of its 
geological interest, however great that may 
be; even the geological date of the strata 
concerned is left unmentioned, because this 
is geographically irrelevant. 

It may be noted in passing that the 
terms coastal plain and coast plain have 
been used by some geographers to designate 
platforms of marine abrasion, now uplifted 
so as to form a littoral lowland. Geograph- 
ical terminology is so little developed and 
systematized that no agreement as to the 
limitation of these and various other terms 
has yet been reached. 

Although a marine coastal plain is in its 
earliest youth a smooth surface, gently in- 
clining from the oldland to the sea, the first 
sentence of the description given above 
includes the significant word, dissected ; 
and with this the reader must immediately 
pass from the conception of the initial 
stage of a smooth coastal plain to the later 
stage of a surface made uneven by the 
erosion of many valleys. The strata that 
form the plain are said to be unconsoli- 
dated, and this suffices to exclude all out- 
cropping ledges from the present land- 
scape, particularly as the dissection of the 
plain is said, in the second sentence, to 
have reached a late mature stage. All the 
hill slopes must therefore be conceived as 
cloaked with a creeping soil. The former 
shore line, marking the original inner bor- 
der of the plain, must have lost whatever 
distinctness it may have had at the time of 
uplift; and it is indeed to-day hardly to 
be detected. 

For similar reasons, all the streams must 
be conceived as having thoroughly well- 
graded courses, and all but the smallest 
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valleys must be pictured as having flood 
plains of gentle fall. The general pattern 
of the streams and their valleys is suffi- 
ciently indicated by the words, prevailingly 
consequent and short insequent. These 
must be taken to mean that the larger 
streams flow almost directly to the sea in 
sub-parallel courses about at right angles 
to the general trend of the plain as a 
whole; while many small valley-heads 
branch in various directions from the trunk 
valleys. The hilly interfluves between the 
chief valleys must, in a late mature stage, 
be pictured as having lost something of 
their initial altitude, and hence, when 
looked over in the direction of the length 
of the plain, as no longer rising to a per- 
fectly smooth and gently sloping skyline, 
but nevertheless as approximating to this 
form; while the spurs that branch from the 
axes of the interfluves must be pictured as 
generally pointing toward the sea and as 
descending by gentle, graceful and well- 
graded slopes into the open valleys. The 
texture of dissection being described as 
rather coarse, the hills and spurs must be 
conceived as having contour lines in flow- 
ing curves of rather large radius; and all 
close-set, sharp-cut ravines must be ex- 
cluded. 

At a late mature stage, the larger ex- 
tended rivers must of course be pictured 
as having broad valley floors; and the sea 
must be imagined as having eut back or 
retrograded the front border of the plain, 
so that the sea-board hills are evenly trun- 
cated in a long succession of sea cliffs, all 
standing in accordant line over a _ well- 
developed beach. Deltas must be absent. 
The general picture thus sketched must 
then be slightly modified by terracing the 
main valleys and by widening or pro- 
grading the beach into a well-developed 
strandplain. 

The technical terms here employed are 


ne 
> 
J 


932 | SCIENCE 


few; most of them are almost self-explana- 
tory, but they are all highly significant. 
Consequent and insequent streams and 
valleys present elementary and funda- 
mental conceptions in rational physiog- 
raphy. Retrogradation and progradation 
of a shore line by marine action correspond 
to degradation and aggradation of a valley 
floor by a stream; in both eases, the steady 
action of balanced forces is implied. 
Surely there can be no sufficient reason 
that the newly recognized ideas represented 
by these newly introduced terms should be 
neglected by modern geographers who 
employ, whenever they can, such innova- 
tions as motor ears, film cameras and day- 
light developers. Nor need there be any 
fear that the mere use of such technical 
terms as are here suggested will necessarily 
result in enforcing an unattractive, non- 
literary style upon geographical descrip- 
tions. Attractiveness of style is a matter 
to be cultivated for and by itself; it is as 
well worth cultivating in geography as in 
history; but in neither subject should it 
involve a sacrifice of truth and efficiency 
to form and sound. The degree of tech- 
nicality appropriate in a geographical de- 
scription will depend largely on the condi- 
tion of the readers for whom it is written. 
As the description presented above is in- 
tended for mature geographers, it does not 
seem to be either unduly technical or un- 
attractively awkward. 

It is assumed at the beginning of the 
deseription that Apennines and Adriatic 
are names that every mature geographical 
reader will know without explanation. No 
other local names are used in the general 
physiographic description. But now that 
the general features of the district have 
been presented, local names and all sorts of 
details may be conveniently added, and 
ontographie relations may be effectively 
introduced. For example, agricultural vil- 
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lages are found on the broader hills of the 
dissected interfluves, one of these being 
Loreto with its famous shrine, standing on 
a full-bodied spur-erest some four kilo- 
meters back from the coast; here pilgrims 


would appear to yield a larger revenue 


than farms. Fishing villages lie on the 
harborless strand plain, especially near the 
mouths of the larger valleys; in bad 
weather the boats are hauled up on the 
beach or towed into the little rivers. An 
important trunk railroad and a main wagon 
road follow the level strandplain for a long 
distance; branch railroads enter some of 
the larger valleys, and wagon roads turn 
up all of them; while roads of less impor- 
tance enter certain smaller valleys and 
sidle in zigzags up the spurs to the farming 
villages on the interfluve hills, or follow the 
hill crests in passing from one upland vil- 
lage to another. It may be pointed out 
that Ancona does not belong to the coastal 
plain; it lies on the northern side of a 
cliffed promontory of altogether different 
constitution. 


THE VALLEY OF THE LAMONE 


Our second stop was at Faenza, where 
the valley of the Lamone was examined. 
It is the work of one of the many streams 
that extend in apparently consequent 
fashion from the northeastern flanks of the 
Apennines across a piedmont lower land, 
to the fluviatile plain of the Po, which here 
replaces the Adriatic sea. This late ma- 
ture valley, enclosed by well-dissected up- 
lands of moderate relief, is of particular 
interest in having an early mature valley 
of small depth eroded in its floor: that is, 
we have here the late mature work of an 
earlier cycle followed by the early mature 
work of a later eyele; the earlier cycle 
having been interrupted and the later one 
introduced by a gentle uplift. I was 
greatly impressed by the distinctness of 
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these combined features during a trip by 
rail from Faenza to Florence in 1899, and 
then resolved to examine them more at 
leisure at some later season. On going 
there in 1908 we were well rewarded by a 
delightful prospect over the valley from a 
favorable view point up on its western side, 
where our small party of four spent some 
profitable and memorable hours in the 
shade of a group of tall eypresses alongside 
of a little chapel, sketching, drawing maps 
and diagrams, and discussing our efforts 
at systematic description. Then we walked 
over some of the neighboring hills, and in 
the afternoon went by train a short dis- 
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outer belt was apparently a continuation of 
the dissected coastal plain that we had seen 
by Ancona, here descending by straggling 
hills to the plain of the Po, instead of end- 
ing in an evenly retrograded line of sea 
cliffs. We noted first that in the inner 
belt of stronger strata the new, early ma- 
ture valley, incised in the gravel-covered 
floor of the former, late mature valley, has 
a well-defined meandering course, with 
steep-walled amphitheaters in which the 
inclined strata of the district are well ex- 
posed, with sloping spurs sharply trimmed 
on their up-valley side, and with graceful 
flood-plain scrolls, systematically placed 


Fie. 3. Diagram of the Compound Valley of the Lamone, Italy; looking West. 


tance farther up the valley for new ob- 
servations. The results are summarized in 
Fig. 3, an imagined bird’s-eye view, look- 
ing northwest. 

We thus learned that the valley traverses 
two piedmont belts of unlike constitution ; 
an inner belt of deformed and somewhat 
resistant strata, which trend in general 
parallel to the extension of the mountains 
in the background; and an outer belt of 
weak, bedded clays, dipping gently north- 
eastward. The inner belt seemed to repre- 
sent the well degraded border of the Apen- 
nine oldland, with respect to which the 
outer belt had been deposited; and the 


along the down-valley side of the trimmed 
spurs. The depth and breadth of the new 
valley both decrease up-stream, as if the 
work of the new cycle were less and less 
advanced as the mountains are entered. 
As might be expected, the lateral streams 
that here come down from. the dissected 
uplands have as yet eroded only narrow, 
young, steep-walled gorges, with abundant 
outcrops, beneath the soil-covered slopes of 
the mature lateral valleys of the earlier 
eycle; but the lateral gorges are already 
worn deep enough to mouthe at grade in 
the main valley. We noted secondly that, 
in the outer belt of weaker strata, all the 
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features are farther advanced in erosional 
development, and that at the same time the 
depth of erosion decreases down-stream. 
The main valley of the first cycle was here 
widely opened; the main valley of the 
second cycle, originally a narrow, incised 
meandering valley, has now reached the 
stage of nearly consumed, blunted spurs, so 
that in this stretch the Lamone wanders 
freely on a flood plain of greater breadth 
than that of its meander belt. The valley 
sides of the lateral streams are here in 
large part already regraded with respect 
to the new depth that the valleys have 
gained; but in consequence of the faint 
northeastward dip of the weak clays, the 
higher part of the lateral valley sides are 
often incompletely graded on the northeast- 
ern or outerop slope, and there exhibit a 
minute, bad-land dissection; while the 
southwestern or basset slope of the valley 
sides is smoothly sloping. As the hills 
decrease in height towards the plain of the 
Po, the height of the terrace remnants of 
the earlier valley floor over the newer val- 
ley also decreases; and the hills and the ter- 
races vanish together at the border of the 
fluviatile plain. All this permits one to 
make a somewhat more definite statement 
regarding the uplift by which the first 
eyele of erosion was interrupted and the 
second introduced; namely, that the uplift 
seems to have been greater toward the 
mountains in the background than toward 
the plain in the foreground; hence, that it 
apparently involved a gentle northeastward 
tilting, such as had been inferred near 
Ancona. But let it be added at once that 
the geographer’s interest in these infer- 
ences as to past uplifts of the Apennines 
does not spring from any concern on his 
part as to past events as such, but goes only 
so far as past events may aid him in the 
appreciative observation and the effective 
description of existing land forms. 
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A railroad and a main highway follow 
the western terrace remnant of the earlier 
valley floor; hence they have to cross the 
newly incised side-valleys on embankments 
and bridges. I believe a few small villages 
lie on the broad floor of the newer valley 
in the outer belt of weak clays; but in the 
inner belt of stronger structures, all the 
villages are on the terrace ; the newer valley 
being too narrow for occupation. On the 
western terrace near the junction of the 
two belts lies the village of Brisighella; it 
was by the chapel just above this village 
that we spent our morning hours, sketching 
and writing; and I ean strongly recom- 
mend this spot as the goal of a physio- 
graphie pilgrimage for all who choose to 
follow. 

Thus I might go on describing the 
smooth-floored basin of Florence, in con- 
trast to the maturely dissected basin of the 
Val d’Arno; the young lowland and its 
simple shoreline of elevation and prograda- 
tion north of Leghorn, in contrast to the 
complicated mountainous shoreline of the 
Riviera Levante, with its interesting fea- 
tures due to slight and recent uplift towards 
Genoa, and corresponding depression to- 
wards Spezia; an account of this delightful 
district was presented to the research de- 
partment of the Royal Geographical So- 
ciety in March, 1909; it has since then been 
published in a paper on ‘‘The Systematic 
Description of Land Forms.’’* Much 
might be said of the maturely established 
elbow of capture of the Tanaro at Bra; 
of the superb exhibitions of glacial erosion 
in the overdeepened troughs of the Alpine 
valleys, whose terminal basins hold Lakes 
Como and Maggiore, and of the remark- 
able pair of glacial distributaries by which 
the irregular intermediate basin of Lake 
Lugano was excavated; and so on. It was 


* Geographical Journal, September, 1909, 300- 
318. 
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much to our regret that while the excur- 
sion was in the district of the sub-Alpine 
lakes, where the party had reached nearly 
a dozen, no member could from conviction 
"present the arguments of the anti-glacial 
erosionists. We did the best we could in 
their absence, but found it impossible to 
explain the over-steepened trough walls 
and the numerous hanging lateral valleys 
of most typical development without ac- 
cepting a strong measure for glacial ero- 
sion. After crossing into France, two pro- 
fessors from the universities of Grenoble 
and Fribourg presented their views against 
wholesale glacial erosion during a visit to 
the strongly glaciated valley of the Ro- 
manche; but it seemed to most of us that 
their discussion was incomplete and uncon- 
vineing. 

What with the variety of landscape that 
we studied and with the variety of training 
represented in our cosmopolitan party, it 
will, I think, be agreed that our discussions 
as to methods of describing land forms 
must have been profitably extended by the 
time the exeursion closed in the voleanic 
district of central France. Without giving 
further account of our results, let me 
next present certain underlying principles, 
which appear to be of much importance 
in this connection. 


DESCRIPTION IN TERMS OF TYPE FORMS 


Whenever an observer attempts to tell 
what he has seen, so that a landscape or a 
region may be conceived by his readers, he 
must describe the observed forms in terms 
of certain similar forms previously known 
to him, and hopefully known also to those 
for whom he writes. It must always be in 
terms of something previously known that 
a verbal description is phrased. Hence the 
most accurate verbal description will be 
made by that observer who is equipped 
with the largest variety of previously 
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known type forms. It is important to 
consider how a young geographer is to 
obtain such an equipment. The ideally 
perfect method would be for him to travel 
about the world and see with his own eyes 
a great variety of actual forms, from which 
he might gradually deveiop a complete 
series of type forms. Then all other forms 
could afterwards be described in terms of 
these types. But this method is manifestly 
impossible to general application. Some 
equipment of types may be secured by 
observation of actual forms; and this be- 
ginning may be significantly enlarged by 
the study of descriptions, pictures, models 
and maps of actual forms, as prepared by 
other observers. 

The geographer who follows the em- 
pirical method stops here. The geographer 
who follows the explanatory method goes 
much farther. He extends and system- 
atizes the equipment, thus far gained, by 
deducing many related forms; and thus 
fills his mind with a series of more or less 
ideal forms. It will then be chiefly in 
terms of the ideal types, largely developed 
by deduction, familiarized by diagrams, 
and confirmed or corrected by experience, 


that his explanatory descriptions of actual 


landseapes will be phrased. But whether 
the geographer follow the empirical or the 
rational method, it will be only in propor- 
tion to the completeness with which his 
series of ideal forms provides him with 
counterparts of actual forms, that his de- 
scriptions of actual landscapes can be true 
to nature. Only in proportion to the com- 
pactness of the terminology in which the 
ideal forms are verbally expressed, can the 
observer’s descriptions be tersely stated. 
Only in proportion to the correspondence 
existing between the ideal forms as con- 
ceived and named by the observer and by 
his reader, will the reader be able to appre- 
hend the observer’s meaning. 
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Imagine, for a moment, that the observer 
had no mental conception corresponding 
to what is commonly understood by the 
word, hill. He would then have to fall 
back on geometrical terms, such as apex, 
slope, base, and so on, in order to give an 
account of a hill when he sees one; and his 
account would involve awkwardly long 
paraphrases. Or imagine that when the 
observer writes down the term, hill, the 
reader conceives the form that we usually 
mean by the term, hollow. The reader 
might mentally conceive a very definite 
landscape ; but it would have little relation 
to the landscape that the observer had 
seen. 


CONTRASTS OF EMPIRICAL AND EXPLANA- 
TORY METHODS 


Let me contrast somewhat further the 
empirical and the rational use of type 
forms. In so far as ideal forms of types, 
with their corresponding terms, are learned 
partly from direct observation, partly 
from books and maps and pictures, they 
may be treated either empirically or 


rationally. If treated empirically, each ~ 


type form, however learned by the stu- 
dent, must have been derived from some 
one’s observational experience, without ex- 
planatory interpretation. If treated in 
the explanatory fashion, all the members 
of the series that are based on induction 
should be rationally or genetically ae- 
counted for as far as possible; while many 
other members, developed by deduction, 
will be perfectly understood, even though 
they are purely imaginary. Under the 
empirical method, diagrams are unsafe if 
they depart from the forms of nature, for 
their departures can hardly be reasonable 
under a method from which reason is ex- 
cluded. In support of this strong state- 
ment, one need only turn to those fanciful 
not to say fantastic landscapes, which have 


[N.S. Von. XXXI. No, 807 


so often defaced the pages of empirical 
text-books, and which bring together in the 
most absurd manner all sorts of incon- 
gruous land forms. Under the rational 
method, diagrams and especially block- 
diagrams, of which more will be said be- 
low, are of immense service; they present 
the graphic equivalent of deduced forms, 
whereby another person than the deducer 
may easily apprehend the intended mean- 
ing; and they serve at the same time as 
graphie definitions of a systematie termin- 
ology. 

Furthermore, each member of the em- 
pirical series has to be learned without con- 
sideration of its origin and without expla- 
nation of its relation to other forms. 
Hence to the geographer who employs the 
empirical series, the corresponding actual 
forms in a landseape will seem to stand in 
purely arbitrary association with one 
another; the occurrence of one element of 
form can not be logically taken to indicate 
the associated occurrence of another ele- 
ment; the use of empirical types in the 
description of actual landscapes or regions 
requires that every part must be described 
for itself. On the other hand, all the 
types in. an explanatory series, and par- 
ticularly the deduced types, are learned 
in view of their origin by the action of 
some reasonable process on some specified 
structure through some limited period of 
time; and hence type-forms of this kind 
are necessarily considered in relation to 
their natural associates. The association 
may be regional, as in the ease of the differ- 
ent parts of an ideal landseape produced 
by the imaginary action of process on 
structure to a given stage of development; 
or the association may be sequential, as in 
the ease of a single element of form fol- 
lowed in imagination along its successive 
stages of erosional change, from the ini- 
tial, through the sequential to the ultimate. 
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As a further contrast, all the many mem- 
bers of an extended empirical series of 
ideal types must be learned arbitrarily 
and separately, for no mnemonic aid from 
explanation attaches to any of them. All 
the members of an extended explanatory 
series may be divided into groups, so that 
the groups themselves shall have certain 
highly suggestive general relationships, 
and so that the members of each group 
shall be treated as systematically inter- 
dependent and easily remembered. The 
development of the explanatory series is 
immensely aided by the mental process of 
deduction, which may be carried on by a 
trained student anywhere and at any time 
at his convenience; but deduction has no 
significant place in the preparation of the 
empirical series, each member of which 
must originally be learned by some ob- 
server, traveling about in the actual 
world. 

Having now pointed out the strong con- 
trasts between these two kinds of type 
forms, in terms of which the descriptions 
of natural landscapes and regions must be 
made, let me hasten to state that no one 
to-day uses either kind in its purity. The 
most conservative empiricist will introduce 
some explanatory types and terms in con- 
nection with forms of which the origin 
is manifest, such as sand dunes, deltas, 
voleanoes and sea cliffs; while the most de- 
termined rationalist will not infrequently 
find certain actual features which he can 
not explain, and for which he can there- 
fore establish no corresponding explana-- 
tory types. The difference between the 
empiricist and the rationalist is therefore 
not so much in their practise as in their 
intention. The empiricist introduces ex- 
planatory terms as it were by accident; he 
makes no eonscious effort to substitute ex- 
planatory types for empirical types, and 
he has no definite intention of introducing 
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explanation as the most effective means of 
description. The rationalist, on the other 
hand, consciously and intentionally strives 
to find out the origin of every form that 
he observes, and then tries to describe 
every observed form systematically in 
terms of deductively developed type forms. 
The conservative empiricist condemns the 
rash rationalist as using a dangerous 
method, in that it must often be unsafe to 
deseribe what one sees in terms of what 
one does not and can not see; and in that 
it is unwisely venturesome to introduce 
theoretical considerations, which are in 
many eases necessarily more or less doubt- 
ful, instead of holding to direct observa- 
tion which is essentially safe. The san- 
guine rationalist criticizes the hesita- 
ting empiricist as using a blind method, in 
that it is short-sighted to describe only 
those things which can be seen with the 
outer eyes, and unreasonable to omit all 
those illuminating explanatory considera- 
tions, theoretical though they be, by which 
so much light is thrown on empirical facts, 
and by which the way is indicated to many 
facts which the empiricist overlooks. 

My own preference for the explanatory 
method is so strong that the preceding 
paragraphs have probably done some in- 
justice to the empirical method. Be this 
as it may, it seems to me a plain duty to 
use to the utmost every explanatory rela- 
tion that we can discover, in so far as it 
aids us in describing existing landscapes. 
If the, explanation seems assured, it may 
be used without qualification ; if it appears 
somewhat venturesome, explicit notice may 
be given of its insecurity by introducing 
warning words; for example, ‘‘as if.’’ 
The extraordinary advances made in the 
understanding of the evolution of land 
forms in the last half century, particularly 
those advances made by the government 
geological surveyors in the arid southwest- 
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ern part of the country, can not be neg- 
lected by the geographers of this new 
century. The only matter that is ques- 
tionable is the manner in which the ad- 
vances shall be practically applied in geo- 
graphical investigation. 
GEOLOGY, AS SUCH, TO BE AVOIDED IN GEO- 
GRAPHICAL DESCRIPTIONS 


The influence of geology upon geography 
has indeed been so great that it has come 
to be a common practise to introduce some 
statement of geological history, as if in 
explanation of the origin of land forms, so 
as to aid in their deseription; but if geo- 
logical history is introduced in a more or 
less haphazard way, it often goes too far 
in taking the attention away from the geo- 
graphical present and holding it too long 
on the irrelevant past; and it often does 
not go far enough in the way of empha- 
sizing the origin of visible forms. The 
accidental geological explanation is more- 
over especially deficient in not developing 
a carefully extended series of deductive 
types, in terms of which existing forms 
may be presented. In some way or other 
such a series of types certainly ought to 
be developed and earried in the mind as 
an indispensable equipment for outdoor 
observation and description. The way that 
has been most convenient, effective and 
helpful in my experience is the one em- 
bodied in the method to which I have 
given the name ‘‘structure, process and 
stage,’’ and of which some illustration 
has been afforded by the examples pre- 
sented above from my Italian excursion. 


THE SCALE OF VERBAL DESCRIPTION 


There are certain supplementary con- 
siderations regarding the description of 
land forms to which brief attention may 
be given. The first concerns what may be 
called the seale of verbal description, and 
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corresponds to what we familiarly under. 
stand by the scale of a map. The well. 
trained cartographer has had conscious 
practise in reducing large-scale maps to 
small scale, and knows that in so doing 
he must intelligently and critically se- 
leet the major features for retention and 
the minor features for omission; he knows 
also that a really good small-scale map can 
be made only by reducing it from a well- 
prepared map of larger seale. What I 
wish to point out here is that the principle 
of large and small scales may be applied 
not only to maps, but to verbal descrip- 
tions as well. The kind of maps here con- 
sidered are not those sketch maps of hasty 
route surveys, in which large spaces are 
necessarily left blanks; these would corre- 
spond to the verbal reports of hurried ex- 
eursions in which the writer is well aware 
that his records are deficient in many re- 
spects. It is here a question of more thor- 
ough work; that is, of maps for which all 
necessary surveys have been made, and of 
descriptions for which all necessary 
studies have been completed. Then, just 
as a cartographer must intelligently select 
certain features to be retained in reducing 
a large-scale map to a smaller scale, so a 
geographer, who has already gained suffi- 
cient information about a district to com- 
plete an elaborate or large-scale descrip- 
tion of it, must critically select the major 
features for retention and the minor fea- 
tures for omission, in compressing his ac- 
count to the space of small-scale presenta- 
tion. 

In view of this principle, the geographer 
who wishes to make a well-considered, brief 
statement concerning a district or region 
must first learn a good deal more about it 
than ean be contained in a little space. 
He must then intelligently and critically 
select the major features for retention and 
the minor features for omission. He must 
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furthermore carefully study the capacity 
and the limitations of verbal description, 
and thus come to perceive that his task in 
setting forth the features of a district in 
words is altogether different from that of 
the cartographer in setting forth the facts 
graphically. Cartographie representation 
permits, and indeed requires, the indica- 
tion of every element of form that is 
reached by its seale, and gives to each ele- 
ment a definite location and dimension. 
Hence the cartographic representation of 
geographical features is very definite. 
The eye, when first looking over a map, 
glances from part to part, and apprehends 
chiefly those elements which by repeated 
occurrence give character to the district, 
and those which by reason of exceptional 
peculiarities stand forth from the others; 
afterwards, special parts of the map may 
be more closely examined. On the other 
hand, verbal description can hardly be 
understood unless the reader follows the 
order of presentation chosen by the writer. 
The deseription will be fatiguing if it at- 
tempts to state the location and size of 
every element of form; it is therefore best 
employed to state the generalized char- 
acteristics which the eye would perceive 
in looking over a map, thus giving first 
emphasis to prevailing features, and only 
secondary emphasis to less important 
special features. After the leading facts 
are thus presented, more elaborate des- 
cription may well follow, with due atten- 
tion to what may be called ‘‘local color.’’ 

Inasmuch as verbal presentation is nec- 
essarily linear, one item following another, 
emphasis is automatically given to those 
items which come first; subordinate rank is 
indicated for such items as are assigned a 
later place; but on a map there is no be- 
ginning or end; the whole surface is pre- 
sented simultaneously, and the student may 
first take up any part he pleases. If any 
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one wishes to learn minute details as to the 
length or direction of certain small 
streams, the location and altitude of hills, 
and so on, he can best find them on a map; 
but if he wants a well-phrased characteri- 
zation of a district, he will be best helped 
by a verbal description, on a scale appro- 
priate to the occasion. Hence the impor- 
tance of giving conscious practise to the 
preparation of verbal descriptions of a 
given district or region on different scales; 
one might be ten lines long; another 
might fill a page; a third, a chapter; a 
fourth, a volume. A geographer who pro- 
poses to make himself proficient in his sci- 
ence ought to practise himself as thor- 
oughly in writing descriptions on different 
verbal scales as in drawing maps on differ- 
ent graphic scales. 


THE STYLE OF VERBAL DESCRIPTION 


Maps differ in style as well as in scale. 
A wall map on a given scale is coarse-tex- 
tured, so that certain leading features may 
be seen across a room. A map of the same 
region, and on the same scale, divided into 
sheets and bound in an atlas for library 
use, is crowded with minute details of fine 
texture. Verbal descriptions also may vary 
in style as well as in scale. For example: 
the first account of the dissected coastal 
plain on the Adriatie border of Italy may 
be regarded as of medium seale and of 
technical style; the several following para- 
graphs, in which the same ideas are pre- 
sented in more general language, is on 
larger scale, so far as space is concerned, 
but as it is of popular rather than of tech- 
nical style, it really adds no new facts, 
nothing but ease of apprehension to the 
smaller scale description; hence it may be 
eompared to a wall map, in being offered 
to ready understanding. On the other 
hand, if the inereased space had been given 
to a continuation of the technical descrip- 
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tion for the purpose of bringing in many 
details, the larger seale of description 
might then be compared to a larger scale of 
a map for library use, in which many 
small features are indicated. Hence style 
as well as scale requires consideration; and 
in acquiring the art of geographical de- 
scription, conscious experiment and prac- 
tise should be given to various styles as 
well as to various scales. 

From all this it must appear clearly 
enough that the preparation of an effective 
verbal description, after all necessary field 
studies have been made, will require the 
eareful consideration of several different 
points. The style to be adopted should be 
first determined according to whether the 
deseription shall be technical, for trained 
geographers; or popular, for intelligent, 
mature, non-technical readers; elementary, 
for young beginners. Second, considera- 
tion must be given to the scale or space 
permissible, according to the opportunity 
for publication and to the relation which 
the description bears to the rest of the 
volume in which it may be only a part. 
In view of the style and the scale as thus 
determined, the critical selection of certain 
items to be included and of others to be 
excluded may come next; and with this 
should go the careful determination of the 
order in which the ineluded items shall be 
presented. It has already been shown that 
various items concerning location, dimen- 
sion, attitude and direction of subordinate 
features had best be omitted from verbal 
descriptions, beeause they have their better 
place on a map; if included even in a large- 
seale verbal deseription of technical style, 
they will make it unreadable. It is chiefly 
the generalized treatment of dominant or 
of recurrent elements that deserve verbal 
statement, with subordinate place for the 
more significant exceptional features. 
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THE ORDER OF PRESENTATION 


As to order of presentation, a whole 
essay might be written. I shall here 
emphasize only certain leading principles. 
The first is, to present the main idea in the 
first sentence; to give at once, at the very 
outsei, a general block-statement for the 
district concerned. The reader will then 
most promptly apprehend its general na- 
ture, most easily follow the explanatory 
paragraphs as they are expanded, and most 
readily appreciate subordinate features, 
item by item, as they are introduced in 
orderly advance. The case is utterly dif- 
ferent from that of a novel or a play, in 
which it is appropriate enough to conceal 
the plot till the end is approached; here 
the reader or listener enjoys being kept in 
the dark while the story is developed. But 
in a scientific essay, the reader ought, con- 
trary to common practise, to be made aware 
of the end at the beginning, particularly if 
the explanatory method of description is 
employed; so that as the description ad- 
vances, the leading explanatory ideas as 
stated in the first paragraph may be con- 
stantly confronted with the evidence that 
bears upon them, and so that the smaller 
features may be immediately placed in 
their proper position with respect to the 
general scheme. Narrative descriptions, in 
which items are presented in the order of 
encounter in the field, may be appropriate 
as a means of recording the work of hasty 
reconnoissances, but when the narrative 
method is employed in the presentation of 
more careful studies, the most that can be 
said of it is that, as far as scientific geog- 
raphy is concerned, it is a very easily ac- 
quired and unambitious method. 

It has already been pointed out that the 
location of natural features should not be 
indicated by means of their relation to 
small artificial features, such as little vil- 
lages, which must be unknown to most 
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readers; but, on the contrary, that small 
artificial features, such as little villages, 
ought to be located in relation to the previ- 
ously described natural features, to which 
they stand in some reasonable relation. 
This principle should surely be carried out 
by those who believe that the location of 
artificial features exhibits some response to 
physiographic environment. Likewise, an 
individual hill or stream should not be 
first indicated by its name, which is the 
least natural thing about it, and which is 
unknown to the reader and therefore of no 
assistance to him in his reading. Such 
features should be introduced in general 
terms, by first describing the whole group 
of features to which they belong, and then 
singling out such members of the group 
for location and name as may be desired. 

It is of prime importance to the writer 
to test his own description as he prepares 
it; to determine whether his manner of 
announcing the most general features is 
thoroughly effective; whether the order in 
which he introduces secondary and tertiary 
items is the most appropriate. Practise 
added to close scrutiny can alone develop 
proficiency. On the other hand, when a 
carefully prepared description reaches the 
reader, he must exercise a considerable de- 
gree of attention and skill, in order to 
apprehend the full significance of the 
writer’s terse phrases; and he must use a 
skilful imagination in the process of visual- 
izing the forms, large and small, as they 
are introduced by the writer. Here again, 
nothing but practise can produce profi- 
ciency ; and all this suggests that the train- 
ing of a would-be geographer ought to in- 
clude conscious, well-planned exercises in 
all these processes of observing, general- 
izing, writing, reading and visualizing, just 
as surely as it should include exercises in 
surveying and map-drawing. 


GRAPHIC AIDS IN GEOGRAPHICAL DESCRIPTION 
The best geographical descriptions fall 


short of satisfying the reader if they are 


purely verbal; they ought to be supple- 
mented by graphie devices wherever pos- 
sible. A small scale map may be intro- 


duced to great advantage on an early page, 


in order to exhibit general locations; hence, 


well known as Italy may be, the places 


above mentioned in connection with my 


Italian excursion are probably identified 
more easily and more promptly than they 


would be otherwise, by means of the out- 


line map, Fig. 1, prepared in an hour, here: 
reduced to small seale, on which our route: 


may be followed and on which the Ancona 


district and the valley of the Lamone above. 


Faenza may be quickly found. A larger- 
scale map may, if available, be appropri- 
ately provided to accompany more detailed 
descriptions; a good purpose is served in 


this respect by the elaborate sheets of the: 


Italian topographical map, 1:100,000, al- 


ready mentioned, which clearly exhibit the: 


mature dissection and the even truneation 


of the coastal plain, south of Ancona, and’ 


the strand plain by which the former sea: 


cliffs are now separated from the shore: 


line. Photographs and sketches serve to il- 


luminate the text; but in recent years pho-. 
tographs have been rather recklessly used,. 


particularly when they are printed in a 
very blurred condition on rough paper.. 
Sketches are in many cases more service-- 


able, even though less accurate, than pho-. 


tographs, because they show what the ob- 


server wishes them to show. As a subor-. 


dinate matter, let me add in this connection 


certain details that are often overlooked,. 


if one may judge by many illustrations in 


scientific journals. First, the size of the 


page on which a figure is to be printed 
ought to be learned before the figure is 
drawn. Decision should then be made as: 


to whether the figure shall occupy the: 
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whole breadth of the page or only half- 
breadth; and to do this it is worth while to 
sketch the figure roughly on the seale that 
it will have in the text. When this is 
settled, the figure should be redrawn on 
double seale with really black ink in smooth 
firm lines, so that it may be effectively 
reduced in making a black and white 
‘‘nrocess’’ cut. If any lettering is in- 
eluded, let it be plain and unshaded. 
‘The number and title of the figure ought 
not to be drawn on it or below it; both 
can be set up in type, when the figure is 
printed in its proper place in the text, thus 
saving in time and gaining in appearance. 
These are trifles: but trifles ought to be 
properly attended to, and not neglected. 
In addition to the various cartographic 
and pictorial aids thus far mentioned, let 
me call special attention to the device 
known as block diagrams, or bird’s-eye 
views, such as Figs. 2 and 3, which may 
be designed so as to form useful supple- 
ments to descriptions that open with con- 
densed block statements. Both tell the 
plot of the whole story at the beginning, 
and thus allow the reader to place all 
details where they belong, when they are 
met in later paragraphs. Just as block 
diagrams aid in giving graphic illustration 
to the members of series of deduced type 
forms, as has already been mentioned, so 
they aid in the understanding, the deserip- 
tion of actual regions, because they serve 
so immediately to present the generalized 
type forms with which the observer com- 
pares the actual forms. When seen corner- 
wise, block diagrams have the advantage 
of presenting two structural sections, if 
desired, in immediate association with the 
surface forms that have been carved on the 
structural mass. When drawn in groups, 


they have the further advantage of com- 
pressing into a single view the several suc- 
cessive stages of development, which are 
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verbally presented or implied in the state. 
ment of the text. 

Diagrams of this kind are not and are 
not meant to be mere pictures of observed 
landscapes, for they must always be simpli- 
fied by the judicious omission of much un- 
essential detail, and greatly compressed by 
the omission of many repetitions of similar 
elements. They may indeed be rather 
fanciful, in being designs rather than 
copies of nature, as is the case with Figs. 
2 and 3, above. They should be simply 
drawn so as not to demand too much time 
in preparation, yet they may still be vivid 
and effective in aiding the reader to grasp 
the meaning of the writer. 


No one may be more conscious of the 
cefeets of diagrams than the one who has 
drawn them. In the imaginary view of the 
dissected coastal plain south of Ancona, 
here given in Fig. 2, the hill shading is 
very rough; all the slopes are drawn con- 
vex, and hence fail to show the graceful 
coneave lower sweep down to the valley 
floors. The terraces in the main valleys 
and the narrow belt of oldland included in 
the background are too definite and dis- 
tinet. The absence of all indications of 
forests and fields, of villages and roads, 
gives an impression of barrenness and 
vacancy that does no justice to the pleasing 
reality. Moreover, the dissected hills and 
the broad valleys of two consequent 
streams extended from the oldland do not 
correspond to any particular hills and val- 
leys of the district concerned; they merely 
show the observer’s generalized idea of the 
kinds of hills and valleys that characterize 
the district. Nevertheless, the drawing 
has a value in immediately presenting the 
essential features of a late maturely dis- 
sected plain, in which the streams and val- 
leys are prevailing consequent, with some 
insequent branches; in which the hill sides 
are all reduced to gently graded slopes; 
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and in which the spurs in the foreground 
are all evenly truncated by the former sea 
cliff, in front of which the strand plain is 
now prograded. 

Similarly, the invented sketch given in 
Fig. 3 shows only the kinds of features 
that were noted in the valley of the La- 
mone, and not the actual features them- 
selves. The maturely dissected hills de- 
veloped on the more resistant structures 
occupy the middle and left of the view; the 
incised meandering valley of the second 
cycle, is maturely opened beneath the floor 
of the broader, late mature valley of the 
first cycle; the sharp-cut side gorge through 
the hills of harder structure in the left- 
center contrasts with the wider side valley 
on the right, where the weaker clays of the 
dissected coastal plain replace the more 
resistant strata of the Apennine foothills; 
and in immediate association therewith is 
seen the broadened floor of the main stream 
after it passes from the more resistant into 
the less resistant structures. The diagram 
would surely be much more faithful, if it 
had been drawn from a hilltop on the near 
side of the valley instead of from the 
imagination of what such a hilltop view 
would be. Many of the lines would be 
smoother and steadier, if they had been 
drawn by a professional draftsman; but 
diagrams prepared by some one else than 
the observer are hardly more satisfactory 
than lectures prepared by an expert type- 
writer instead of by the lecturer himself. 

Block diagrams are more immediately 
understood than maps are; they are vastly 
superior to mere profiles, which of all 
graphie devices are of least value to the 
geographer; for he is concerned with sur- 
faces, not with lines; yet if profiles are 
wanted, they are found along the side of 
block diagrams, in their proper position 
with respect to the adjoining surface. For 
the purpose here indicated—that of giving 
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an immediate introduction to the whole 
story—block diagrams are as much more 
serviceable than photographs, as _photo- 
grapbs are more serviceable than block 
diagrams when it comes, later, to the pre- 
sentation of details. One of the chief 
values of block diagrams remains to be 
mentioned; they can be drawn from any 
desired point of view, as in the case of 
Figs. 2 and 3, so as to show the features 
represented in the best possible relation to 
each other. Some ingenuity in the way 
of inventing and designing is here called 
for; and it is well expended if the final 
diagram is thereby drawn in the most ef- 
fective manner. 

An objection that is often raised against 
the use of block diagrams—that their 
preparation demands a knowledge of draw- 
ing—ought to have small weight among 
practical geographers, especially among 
the younger ones. To object to an effective 
kind of diagrams because their preparation 
demands a moderate skill in drawing, is 
like objecting to horseback riding during 
a geographical excursion in the West be- 
cause it involves a little skill in the saddle; 
or to the use of original photographs as 
illustrations, because their preparation re- 
quires a little acquaintance with cameras 
and films; or to the consultation of Euro- 
pean journals, because this calls for a mod- 
erate knowledge of foreign languages; or 
to map-making, because it depends on an 
elementary understanding of cartography; 
or to preparing a written report, because 
it involves a knowledge of composition. 
There must, of course, always be a great 
difference in the proficiency that different 
geographers will reach in these several as- 
sociated arts; but any one who is in earnest 
in his work may soon acquire a profitable 
reading knowledge of a foreign language 
or two, or a sufficient comfort in horse- 
back travel, or a simple proficiency in 
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photography, or a reasonable expertness in 
writing reports on various scales and in 
various styles, and also a helpful handiness 
in drawing diagrams. The only serious 
point here to be settled by a practical 
geographer is: are diagrams, foreign lan- 
guages, photography, and riding, and so 
on, really helpful in the kind of work that 
he proposes to undertake; if they are, then 
he will as a matter of course set about 
acquiring some degree of skill in each and 
all of them. 


OBJECTIONS TO THE METHOD OF STRUCTURE, 
PROCESS AND STAGE 


Allow me briefly to consider some of the 
objections that have been urged against the 
method of structure, process and stage in 
the description of land forms. A German 
geographer has regarded that part of the 
method which involves the scheme of the 
eyele of erosion as too rigid, and has likened 
its use in the description of natural land- 
scapes to the cramping of nature in a strait- 
jacket. Such a criticism only indicates the 
complete failure of the critic to apprehend 
the method; for it is essentially elastic and 
adaptable; much more so, I believe, than 
any other method of description that has 
been formulated. 

Some other eritics have regarded the 
method as too geological, because it requires 
the consideration of underground struc- 
tures and of past processes. This it cer- 
tainly does require; nevertheless, it intro- 
duces underground structures only so far 
as they aid in the appreciation of visible 
surface forms; and it introduces past proc- 
esses only in so far as they aid in the 
explanatory description of actual surface 
features. In this respect, it is interesting 
to note that, judging by my experience in 
Germany a year ago'(1908-09), the method 
of structure, process and stage is much less 
geological than the method of geographical 
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description commonly employed by the 
younger geographers at the University of 
Berlin; for they habitually present past 
geological conditions and processes as such, 
and treat them as characteristic parts of 
geographical reports, even though the 
events thus brought in from the past bear 
in no direct or helpful way on the features 
of the present. Many interesting discus- 
sions were held on this point, always with 
the object of trying to emphasize the exist- 
ing visible landscape as the object of a 
geographer’s work, and hence with the 
wish to exclude every geological item, how- 
ever interesting in itself, if it had no help- 
ful bearing on the observable facts of 
to-day. For example, I questioned the 
value of the geological term, Triassic, in 
the account of a certain district in Hesse; 
my contention being that all a geographer’s 
needs were satisfied when the composition, 
structure, thickness and attitude of the 
formation concerned were stated, without 
regard to its date; but German geographers 
seemed to be in favor of including the 
names of geological formations in geo- 
graphical descriptions. The geologist of 
course wishes to know the date of origin, 
as well as the present structure and atti- 
tude of the formations that make up a 
district; but the geographer has little or 
no need of such historical information, 
although it is extremely important for him 
to know to what stage of erosion the dis- 
trict concerned has advanced in one or in 
several successive partial cycles. However, 
this is a subordinate matter. 

An English geographer has expressed 
some doubt as to whether the method of 
structure, process and stage, which he 
recognizes to be of value for the descrip- 
tion of small districts, will prove service- 
able for the description of large regions. 
My own opinion on this point is that its 
value for large regions can only be deter- 
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mined by experiment, which I should like 
very much to see tried. In any case, we 
can gain no comprehension of large regions 
save by gathering and by generalizing ob- 
servations of small visible landscapes. It 
is fair to expect that the better our under- 
standing of detailed morphology, the better 
we can summarize general features. My 
own experience in describing the larger 
subdivisions of the United States and of 
Europe would encourage me to say that the 
explanatory method can be well used for 
the treatment of such areas; but I have 
made few systematic experiments with any 
other method of description. 

Another geographer has expressed his 
fear that an explanatory method of de- 
scription for land forms will prove danger- 
ous in the hands of untrained students, 
and that young disciples may apply it in a 
way that will cause anxiety at first and 
horror afterwards. Horror is rather a 
strong word to use in this connection; but 
I can instance several examples that have 
caused me some anxiety, and others which 
have, I am sorry to admit, shocked me, to 
say the least. There is the case, for ex- 
ample, of a geographer who, inasmuch as 
he submitted an article to me for criticism, 
and accepted the criticisms that I made, 
may perhaps be regarded as a disciple to 
that extent; but surely he caused me some 
anxiety by stating in essence that ‘‘gran- 
itie districts are of rugged form.’’ His 
evident error here was the failure to con- 
sider the erosional process and the time 
element, or stage of erosional development, 
in his partly explanatory treatment; for 
resistant as granite is, rugged as its forms 
may be in a youthful stage of normal ero- 
sion, and sharp as they may be in a mature 
stage of glacial erosion, granite must have 
subdued and rounded forms in late ma- 
turity; and like every other kind of rock, 
even the hardest granite must be worn 
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down to low relief of very tame expression 
in old age, as abundant examples testify. 

In another case a geographer who ex- 
plicitly declared himself to be my disciple 
shocked me by the additional declaration 
that the scheme of the cycle of erosion, 
which is essentially involved in the method 
of structure, process and stage, must be 
inapplicable to districts in which frequent 
movements have taken place, because for- 
sooth he thought that the scheme of the 
eycle could be used only where complete 
cycles ran their course! In both these 
cases and in various others of a similar 
kind, criticism ought not to be directed 
against the explanatory method of deserip- 
tion, but against its wrong use. It is 
proverbial that ‘‘a little learning is a dan- 
gerous thing’’; the proper guard against 
such danger is better found by decreasing 
the careless use of an explanatory method 
than by discouraging its careful develop- 
ment. 

And finally, to close these comments with 
one that suggests a most peculiar attitude 
on the part of the critic, it has been ob- 
jected that the method of structure, process 
and stage can not be applied until one 
knows all about the district that he is de- 
scribing. In so far as the use of the 
method may require an observer to make a 
serious study of a district before he at- 
tempts to tell about it, the method is 
thereby recommended; but as a matter of 
actual experience, thé explanatory method 
has proved useful even in the most hasty 
reconnoissance, because it aids so greatly 


in directing observation to significant 


points, which might as likely as not escape 
the attention of a blind empiricist. 

The kind of criticism that the method of 
structure, process and stage really needs 
is, as has already been intimated, criticism 
based on the experimental and comparative 
use of various methods, each method being 
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first carefully thought out, and then all the 
methods being thoroughly and impartially 
applied to one and the same district. 
Experiment of this kind should of course 
be made by various observers of different 
trainings and preferences, and in different 
localities. Precisely this sort of experi- 
mental criticism was attempted during the 
Italian exeursion of 1908, but under condi- 
tions, as already pointed out, that predis- 
posed the jurors to a verdict in favor of a 
particular method. It would be a good 
thing for geographical progress if a larger 
experiment of the same kind could be 
made. I trust that our association may 
some day actively engage in such an 


enterprise. 
W. M. Davis 


CAMBRIDGE, Mass. 


GRADUATE SCHOOL OF PRINCETON 
UNIVERSITY 

Mr. W. C. Procter has renewed his gift of 
$500,000 for the Graduate College of Prince- 
ton University on the same conditions on 
which it was originally made, except that in 
view of the bequest of Mr. Wyman for the 
graduate school, which it is thought will 
amount to $3,000,000, the $500,000 to be col- 
lected to secure Mr. Procter’s gift is to be used 
for the endowment of the preceptorial system 
in the college. After the meeting of the trus- 
tees on June 9, President Wilson gave out 
the following statement: 


THE 


By the will of the late Isaac C. Wyman, of the 
class of 1848, a great bequest has been left to the 
university in terms which must be acceptable to 
every friend of Princeton and of the higher learn- 
ing. Its amount is expected to be sufficient to 
enable us to form a great graduate faculty and 
equip graduate teaching upon as liberal a scale 
as we should desire. 

William Cooper Procter, of the class of 1883, 
has, with admirable generosity, offered $500,000 
to the university for the equipment and endow- 
ment of the Graduate College upon terms which 
will, I feel confident, commend themselves to 
every member of the board. 

Mrs. Russell Sage has completed our great 
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obligation to her by offering to extend the beauti- 
ful building she recently presented to the univer- 
sity and to add to it the great tower which is 
likely to be the chief architectural ornament of 
the university. 

Mr. Procter makes it a condition of his gift 
that the buildings of the Graduate College shall 
be placed upon the golf links. Strongly as my 
own judgment would dictate a different choice of 
site, the expectations of immediate large develop- 
ment created by Mr. Wyman’s bequest so alter 
the relative importance of the question of the 
position of the graduate college of residence that 
I feel it to be my duty no longer to oppose in 
tnat matter what I now know to be the judgment 
of a majority of colleagues in the board. 

The recent discussion of the many questions 
connected with the development and administra- 
tion of the graduate school has fortunately called 
forth from all parties expressions of opinion 
which show practical unanimity of judgment and 
purpose upon the questions upon which agreement 
was most important; inasmuch as it has devel- 
oped common consent that the life of the Graduate 
College should be organized upon the simplest 
and most natural lines possible, and that the 
college should be of common use and benefit to all 
members of the graduate school. 

I, therefore, very heartily congratulate the 
board upon a combination of circumstances which 
gives so bright a promise of a successful and 
harmonious development of the university along 
lines which may command our common enthusiasm. 


SCIENTIFIC NOTES AND NEWS 


Sir Davi Git, K.C.B., F.R.S., has been 
appointed a knight of the Prussian Order of 
Merit. 

Dr. WitueLtm Rovx, professor of anatomy 
at Halle and eminent for his contributions to 
embryology, celebrated his sixtieth birthday 
on June 9, when a Festschrift in two volumes 
was presented to him. 


Dr. E. A. Scwaerer, professor of physi- 
ology in the University of Edinburgh, has re- 
ceived an honorary doctorate of medicine at 
the University of Berne, after lecturing at the 
University on “The Functions of the Pitui- 
tary Body.” 

Tue council of the Royal Society of Arts 
has elected Mr. Theodore Roosevelt a life 
member of the society under the terms of the 
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by-law which empowers it to elect annually 
not more than five persons who have distin- 
tinguished themselves by the promotion of the 
society’s objects. 

New York University has given its doc- 
torate of laws to Dr. Henry Mitchell Mac- 
Cracken, who retires from the chancellorship 
of the University. 


Proressor JAMES Beat, of the 
Agricultural College of Michigan, has an- 
nounced his intention of resigning the chair 
of botany at the end of the current school 
year, when he will complete forty years of 
continuous service. 


Dr. Louis H. Durtnea has resigned from the 
chair of dermatology in the University of 
Pennsylvania, after a service of forty years. 

Mr. H. C. Beyer, a student in the Graduate 
School of Harvard University, is now an eth- 
nologist in the Bureau of Science at Manila. 


Dr. Tuomas, assistant lecturer 
in the Liverpool School of Tropical Medicine, 
has been appointed director of the new labora- 
tories supported by business firms at Manaos, 
in the state of Amazonas. 


Dr. Joun M. Macrartane, professor of bot- 
any in the University of Pennsylvania and 
director of the botanic garden, has been 
granted a leave of absence for a year, which 
he proposes to utilize in study at several of 
the European botanical centers. 


Proressor Hatsune Nakano, who holds the 
chair of electrical engineering in the College 
of Engineering of the University of Tokyo, is 
at present visiting this country. He received 
degrees from Cornell University in 1888 and 
1889. 


Proressor FrepericK dean of the 
faculty of science of University College, Read- 
ing; Dr. R. V. O. Hart-Synnot, director of the 
department of agriculture, with three other 
representatives of the college, have been visit- 
ing Canada and the United States, to examine 
our universities and colleges, and especially 
the agricultural departments. 

Proressor R. McDermott, who 
holds the chair of naval engineering at Cor- 
nell University, having leave of absence for 
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next year, will superintend the erection and 
equipment of ship yards and dry docks at 
Rio de Janeiro. He will sail in July for a 
tour of inspection of shipbuilding works in 
Europe, and after a similar examination of 
American ship yards, he will go to Brazil in 
October. 


On June 3 Professor A. Lawrence Rotch 
gave an illustrated lecture, “ The Aerial Ocean 
and its Navigation,” at the annual Convention 
of Pennsylvania Engineers in Harrisburg. 

Proressor Situ, of Harvard 
University, delivered a lecture on “ The Rela- 
tion between Human and Bovine Tubercu- 
losis,” at the University of Illinois, on May 19. 


Tue following minute on the death of Dr. 
George Frederick Barker was adopted by the 
board of trustees of the University of Penn- 
sylvania on June 7: 

That the board has heard with deep regret of 
the death of George Frederick Barker, for twenty- 
eight active and for ten years emeritus professor 
of physics in the university. His lofty character 
won for him the respect and affectionate regard 
alike of officer, teacher and student, while the 
distinguished honors accorded him and his con- 
tributions to science added luster to the name of 
the university which he served so long and so 
faithfully. 

Mr. Josepn S. Harris, an officer of the 
U. S. Coast and Geodetic Survey from 1854 
to 1864 and assistant astronomer of the north- 
western boundary survey, later prominent as 
president of the Philadelphia and Reading 
Railway and other companies, a trustee of the 
University of Pennsylvania, has died at the 
age of seventy-four years. 

Mr. Micuaet CarteiGue, for many years 
president of the Pharmaceutical Society of 
Great Britain, died on May 28, at the age of 
sixty-eight years. 

Dr. Emit ZucKERKANDL, professor of anat- 
omy at the University of Vienna, died on 
May 28 at the age of sixty-one years. 

Tue death is announced of Dr. Paulin Tro- 
lard, professor of anatomy in the Algiers Col- 
lege of Medicine. 

Tue second session of the seventeenth In- 
ternational Congress of Americanists will be 
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held at Mexico City from September 8 to 14. 
The sessions will be held in the lecture hall 
of the National Museum in Mexico City. An 
organizing committee has been formed, the 
president of which is Sefior Justo Sierra, sec- 
retary of public instruction and fine arts for 
the government of Mexico. The congress will 
deal with questions relating to the ethnology, 
archeology and history of the new world. 


Tue Rockefeller Institute for Medical Re- 
search, which has been supplying the anti- 
meningitis serum gratis for several years, has 
announced that it may discontinue, at any 
time after the expiration of the next six 
months, its preparation and distribution on a 
large scale. The consensus of medical opin- 
ion, based on the employment of the anti- 
meningitis serum in widely separated epidem- 
ies of meningitis, is to the effect that it is of 
undoubted value in reducing the mortality 
and preventing the severe consequences of the 
disease. The serum is without effect in any 
other form of meningitis than that caused by 
Diplococcus intracellularis (Weichselbaum) 
and its favorable action is most pronounced 
when it is applied early in the course of the 
disease. Hence it is desirable that state and 
municipal laboratories, engaged in the prepa- 
ration of diphtheria antitoxin and _ allied 
products, should undertake the preparation of 
the serum and provide means for controlling 
the bacteriological diagnosis of meningitis, as 
they now do diphtheria and some other dis- 
eases. Unless the bacteriological diagnosis is 
controlled by competent authorities, the serum 
will, undoubtedly, be applied in some cases of 
meningitis due to causes which are not subject 
to its action, and not a few cases of epidemic 
meningitis will be deprived of the benefits of 
its use. The serum is administered by being 
injected into the spinal canal by means of 
lumbar puncture, which operation is also re- 
quired to secure the fluid for the bacteriolog- 
ical diagnosis; and several separate injections 
of the serum are required in treating a given 
case. The effective employment of the serum 


is likely, therefore, to be restricted on account 
of the experience and skill required in its 
administration and the high cost of the com- 
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mercial product, unless the preparation, dis- 
tribution and, when necessary, administration 
are undertaken by state and municipal au- 
thorities. 


THe department of plant pathology of the 
New York State College of Agriculture an- 
nounces the establishment of two more indus- 
trial fellowships. This makes four industrial 
fellowships which have already been estab- 
lished for the investigation of the diseases of 
plants. The two new fellowships: are: The 
Herman Frasch fellowship, established by the 
Union Sulphur Company of New York City. 
This provides for the investigation of the use 
of dry sulphur as a fungicide both to the 
plants and in the soil. This fellowship car- 
ries an annual appropriation of $3,000 a year 
for four years and provides for a senior and 
junior fellow. Mr. C. N. Jensen, formerly an 
assistant in the department of plant pathology, 
Cornell University, recently research fellow in 
the University of California, has been ap- 
pointed to the position of senior fellow, and 
Mr. F. M. Blodgett, a senior in the depart- 
ment of plant pathology, Cornell University, 
has been appointed to the junior place. Two 
thousand dollars is to be used as salaries for 
the fellows and $1,000 a year for carrying on 
the work. The John Davey fellowship, estab- 
lished by the Davey Tree Expert Company, of 
Kent, Ohio, provides for the investigation of 
heart rots of trees. It carries with it an 
annual appropriation of $750 a year, of which 
$500 is used as salary for the fellow and $250 
for carrying on the work. Mr. W. H. Rankin, 
who graduates from Wabash College this year, 
has been appointed to this fellowship. 


Tue following is a list of the men of sci- 
ence and others who will accompany Captain 
R. F. Seott upon his Antarctic expedition: 
Lieutenant E. R. G. R. Evans, R.N., second 
in command (western party); Dr. E. A. Wil- 
son, chief of scientific staff, zoologist and artist 
(western party); Lieutenant V. L. A. Camp- 
bell, R.N., leader of the eastern party; Lieu- 
tenant H. L. L. Pennell, R.N., magnetic and 
meteorological work in Terra Nova; Lieu- 
tenant H. E. de P. Rennick, R.N. (western 
party); Lieutenant H. R. Bowers, Royal In- 
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dian Marine (Terra Nova); Engineer Lieu- 
tenant E. W. Riley, R.N., chief engineer 
(Terra Nova); Surgeon G. M. Levick, R.N., 
doctor, zoologist, ete. (eastern party) ; Surgeon 
E. L. Atkinson, R.N., doctor, bacteriologist, 
parasitologist; Mr. F. R. H. Drake, R.N., sec- 
retary (Terra Nova); Mr. C. H. Meares, 
charge of ponies and dogs (western party) ; 
Captain L. E. G. Oates, Inniskilling Dragoons, 
charge of ponies and dogs (western party); 
Dr. G. L. Simpson, physicist (western party) ; 


Mr. T. Griffith Taylor, geologist (? western 


party); Mr. E. W. Nelson, biologist (western 
party); Mr. D. G. Lillie, biologist (Terra 
Nova); Mr. A. Cherry Garrard, assistant zool- 
ogist (western party); Mr. H. G. Ponting, 
photographer (western party); Mr. B. C. Day, 
motor engineer (western party); Mr. W. G. 
Thomson, geologist (? western party); Mr. C. 
S. Wright, chemist (western party); Mr. T. 
Gran, assistant (western party). 


UNIVERSITY AND EDUCATIONAL NEWS 


Tue Cleveland College of Physicians and 
Surgeons, which has been the medical depart- 
ment of Ohio Wesleyan University, will be 
consolidated with the medical department of 
Western Reserve University at the close of the 
present college year. The trustees of Western 
Reserve University have elected from the 
teaching staff of the medical department of 
Ohio Wesleyan University one member to the 
faculty and eighteen other members to the 
teaching staff. President Thwing has an- 
nounced a gift by Mr. H. M. Hanna of $250,- 
000 as an additional endowment fund for the 
medical department. This gift is the first 
quarter of an additional endowment of $1,000,- 
000 which the university now purposes to 
secure. 


Mr. Davip J. Ranken, Jr., of St. Louis, 
founder of the David J. Ranken, Jr., School 
of Mechanical Trades, has deeded his fortune, 
estimated at more than $3,000,000, to the 
board of trustees of the school, to be used for 
its maintenance and enlargement. 


Mrs. Russet Sace has given a further sum 
of $148,000 to Princeton University for a 
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tower and other improvements in connection 
with the dormitory she has given to the 
university. 


DartMoutH COLLEGE receives an adminis- 
tration building by the gift of $50,000 from 
Mr. and Mrs. Lewis W. Parkhurst, of Win- 
chester. It is a memorial to their son, Wilder 
Lewis Parkhurst, who died during his sopho- 
more year at the college. 


By the will of Augustus L. Revere Harvard 
University receives $20,000 to found a Revere 
family memorial fund. 


THE recent commencement exercises at the 
University of Alabama were marked by the 
formal acceptance by the university authori- 
ties of two new buildings, Comer Hall and 
Smith Hall. The dedicatory address for 
Comer Hall, the engineering building, was 
delivered by Mr. F. H. Crockard, first vice- 
president and general manager of the Tennes- 
see Coal, Iron and Railroad Company, and 
that for Smith Hall, the geological-biological 
building, by Dr. J. A. Holmes, of the United 
States Geological Survey. These two build- 
ings were erected at an approximate cost of 
$300,000. Smith Hall has been named in 
honor of Dr. Eugene A. Smith, who, as pro- 
fessor of geology and state geologist for many 
years, has rendered conspicuous service to the 
state. A native of Alabama, he was educated 
at the University of Alabama and at Heidel- 
berg, receiving the doctor’s degree at the latter 
in 1868. He has held his present position as 
professor of geology since 1871 and has been 
state geologist since 1873. Dr. Holmes, in his 
address dedicating Smith Hall, stated that, in 
having spent thirty-seven years continuously 
in the service of one state, Dr. Smith holds the 
record for length of service among living state 
geologists. 


At the Johns Hopkins University, Dr. H. 8. 
Jennings, now professor of experimental zool- 
ogy, has been appointed Henry Walters pro- 
fessor of zoology and director of the biological 
laboratory, in succession to the late Professor 
W. K. Brooks. 


GABRIEL CAMPBELL, of Dartmouth College, 
will retire from the Stone professorship of 
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intellectual and moral philosophy. He has 
been an officer of the college since 1883. 
Dr. W. H. Sheldon has been transferred to 
the professorship made vacant by the retire- 
ment of Professor Campbell. Dr. Walter 
Van Dyke Bingham, now instructor in educa- 
tional psychology in Teachers College, Colum- 
bia University, will join the Dartmouth fac- 
ulty as an assistant professor of psychology. 


At the University of Missouri, Dr. O. D. 
Kellogg has been advanced from the rank of 
assistant professor to that of professor in 
mathematics. 


Dr. A. S. Pearse has been promoted to the 
position of assistant professor of zoology at 
the University of Michigan. 


At Dartmouth College advances in grade 
from instructorships to assistant professor- 
ships have been voted to Charles E. Hawes, in 
anthropology, Leon Burr Richardson, in chem- 
istry, and Dr. George Sellers Grabam, in 
pathology. 


H. S. Jackson has been appointed professor 
of botany and plant pathology in the Oregon 
Agricultural College. Mr. Jackson has been, 
since August, 1909, research assistant in plant 
pathology at the Oregon Agricultural Experi- 
ment Station. 


Nets C. Netson and Thomas T. Waterman 
have been appointed instructors and assistant 
curators in anthropology at the University of 
California. 


Jacop Parsons ScHAEFFER, instructor in 
medical anatomy in the Ithaca division of the 
Medical College, has been promoted to an as- 
sistant professorship of medical anatomy. 


Mr. T. Townsenp Smiru, at present the 
holder of the Tyndall fellowship in physics 
in Harvard University, has been elected in- 
structor in physics in the University of 
Kansas. 


DISCUSSION AND CORRESPONDENCE 
THE DEFINITION OF FORCE 


THe discussion now going on in SCIENCE 
coneerning the language to be used in ex- 
plaining to students what force “is,” must 
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be of great interest to students. They will 
observe that there is good reason for the ob- 
scurity of their own vision. In the physics 
department, the student might finally learn 
to distinguish between the pound and the 
weight of a pound. In the engineering de- 
partment he learns that a pound is a pound, 
and that the weight of a pound is also a 
pound. In the physics class he will be as- 
sured that the weight of a pound is differ- 
ent at different places. He will learn that 
the weight of the earth is equal to the weight 
of any other body which it attracts. The 
weight of the earth is equal to the weight of 
a pound, of a gram, of a ton or of the moon. 
In the engineering department he will be 
taught that the weight of the earth is equal 
to the weight of 1.3510" pounds. There 
was a time when the use of the phrase “ con- 
servation of forces” was excusable. We do 
not discredit Helmholtz for saying in 1854 
that “nature as a whole possesses a store of 
force which can not in any way be either in- 
creased or diminished,” or that “ all force will 
finally pass into the form of heat.” The 
words had not yet been given definite mean- 
ings, which would enable one to say what he 
had in mind. 

The electrical engineers of our time have 
no difficulty in using modern notation. The 
mechanical engineers continue to use the 
good old definitions of Weisbach and Rankin. 
“Thus the British unit of force is the stand- 
ard pound avoirdupois.” 

The notation which makes a proper dis- 
tinction between the pound and the weight of 
a pound, or between mass and weight, or 
force, does not require us to say that force 
“is” a rate of change of momentum. Some 
of us prefer not to say this. In a lecture be- 
fore the British Association at Glasgow in 
1876, Tait made a rather strenuous attempt 
to enlighten Tyndall on the nature of force. 
In this lecture we are informed that “force 
is the rate of change of momentum.” Again, 
it is stated that “unit force is thus that 
force, which, whatever be its source, produces 
unit momentum in unit time.” In the dis- 
cussion which followed this lecture a writer 
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in Nature suggested that there might be some 
difficulty in understanding how a certain rate 
of change of momentum could produce unit 
change of momentum per second. It was also 
suggested that, while we might measure the 
hunger of a man under various circumstances, 
by determining the number of pounds of beef 
he would consume, we should hardly be war- 
ranted in saying that hunger “is” a certain 
number of pounds of beef. 

We shall probably continue to measure 
forces with spring balances. We shall al- 
ways find that the force applied to a loaded 
wagon is greater than the change per second 
in its momentum. Tait’s definition might 
give a zero value when the spring balance 
might show that the horse was behaving in a 
very creditable way. 

Francis E. Nipwer 


SCIENTIFIC BOOKS 


The Wonders of Animal Ingenuity. By H. 
Couptn, D.Se., and Lea, M.A., au- 
thor of “The Romance of Bird Life.” 
Philadelphia, J. B. Lippincott Company. 
1910. Pp. 163. 

This is an American reprint of an English 
book of popular natural history for young 
people, dealing with the “wonders” of the 
nest-building instinct in spiders, insects, 
fishes, birds and mammals. The facts are 
gathered largely from such authorities as 
Huber, Moggridge, Fabre and Brehm. They 
are treated entirely from the traditional point 
of view with regard to instinct, and despite a 
warning in the preface against attributing 
“human motives and reason where they have 
no existence,” the “little architects” are 
more or less humanized throughout. It 
would seem that a no less popularly interest- 
ing book could now be written from the more 
modern point of view, dwelling on the fail- 
ures and variability of instinct. However, 
for young English readers the book would no 
doubt accomplish the purpose set forth in the 
preface, of aiding “towards a greater love of 
animals and a desire to observe and under- 
stand their ways.” But for the American 

* Nature, XVI., 182, 227. 


reader its value is lessened by the fact that 
so few of the species whose behavior is de- 
scribed are natives of this country. This is 
especially true in the case of the birds: for 
instance, when the ovenbird is mentioned it 
is the South American Furnarius rufus that 
is meant, instead of our own little warbler, 
the discovery of whose nest is a pleasant 
achievement for any amateur naturalist. 


Marcaret WasuHBurn 


Linseed Oil and other Seed Oils. An Indus: 
trial Manual. By WituiAm D. Ennis, M.E., 
Professor of Mechanical Engineering in the 
Polytechnic Institute of Brooklyn.  8vo, 
cloth, pp. 316. Price $4.00 net. New York, 
D. Van Nostrand Co. 1909. 

This deals minutely with the production of 
linseed and other expressed oils, particularly 
cottonseed, sunflower, peanut and rape. A 
glance at the table of contents shows the wide 
scope of the book: this is as follows: Intro- 
ductory, The Handling of Seed and the Dis- 
position of Its Impurities; Grinding; Tem- 
pering the Ground Seed and Molding the 
Press Cake; Pressing and Trimming the 
Cakes; Hydraulic Operative Equipment; The 
Treatment of the Oil from the Press to the 
Consumer; Preparation of the Cake for the 
Market; Oil Yield and Output; Shrinkage in 
Production; Cost of Production; Operation 
and Equipment of Typical Mills; Other Meth- 
ods of Manufacturing; The Seed Crop; The 
Seed Trade; Chemical Characteristics of Lin- 
seed Oil; Boiled Oil; Refined and Special 
Oils; The Linseed Oil Market; The Feeding 
of Oil Cake; Miscellaneous Seed Oils; The 
Cottonseed Industry. 

The chapters on boiled and refined and 
special oils and the oil market are particu- 
larly instructive and valuable. Another 
chapter deals with the chemical testing of the 
oil, many of the methods being taken from the 
bulletins of the U. S. Department of Agri- 
culture, Division of Chemistry. The method 
for the execution of the Maumené test can not 
be recommended. It is an open question as to 
whether chemical tests should be included in 
a manual of this kind. 
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The book occupies a unique place in the 
chemical world—similar books have been 
written in metallurgy—and it is hoped it will 
incite others to publish similar ones. It is 
most excellent and can be warmly recom- 
mended to all interested in seed oils. 


A. H. 


SCIENTIFIC JOURNALS AND ARTICLES 


The Journal of Biological Chemistry, Vol. 
VII., No. 5, issued May 20, contains the fol- 
lowing: “ The Determination of Small Quan- 
tities of Iodine with Special Reference to the 
Iodine Content of the Thyroid Gland,” by 
Andrew Hunter. A method for iodine esti- 
mation consisting in combustion with sodium 
and potassium carbonates and potassium ni- 
trate; conversion of iodide to iodie acid by 
chlorine; liberation of iodine by potassium 
iodide and titration of iodine by this sul- 
phate. Details of the method have been care- 
fully worked out and its limits of accuracy 
clearly defined. ‘“ Concerning the Relative 
Magnitude of the Parts Played by the Pro- 
teins and by the Bicarbonates in the Main- 
tenance of the Neutrality of the Blood,” by 
T. Brailsford Robertson. A confirmation of 
Henderson’s results which showed that the 
bicarbonates of blood are more efficient in the 
neutralization of acid than are the proteins. 
“On the Refractive Indices of Solutions of 
Certain Proteins,” by T. Brailsford Robert- 
son. A formula showing the relation between 
refractive indices of solutions of ovomucoid 
and their concentrations is given. The 
change in the refractive index of the solvent 
brought about by adding 1 gram of ovomu- 
coid to 100 e.c. is 0.0016; in case of ovovitel- 
lin, 0.0013. “The Origin of the Brown Pig- 
ments in the Integuments of Tenebrio 
Molitor,’ by Ross Aiken Gortner. Experi- 
ments are described which show that the pig- 
mentation is the result of the interaction of 


an oxydase with a chromogen. The oxydase 
can be extracted from the tissue and is active 


only in the presence of oxygen. The chromo- 
gen is not precipitated by phosphotungstic 
acid; it is present only in minute amounts in 
the tissue at any one time. “ Autolysis of 
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Fertilized and Unfertilized Echinoderm 
Eggs,” by E. P. Lyon and L. F. Shackell. 
Fertilization exercises little if any effect upon 
the autolysis of Arbacia eggs. “Studies of 
the Influence of Various Dietary Conditions 
on Physiological Resistance—I., The Influ- 
ence of Different Proportions of Protein in 
the Food on Resistance to the Toxicity of 
Ricin and on Recuperation from Hemor- 
rhage,” by Nellis B. Foster, M.D. An at- 
tempt to determine in experiments upon dogs 
whether the vital resistance can be influenced 
by protein or non-protein diet. Results were 
indecisive. 


NOTES ON METEOROLOGY AND 
CLIMATOLOGY 

A THUNDER-STORM observatory has recently 
been established in Spain by Sefior G. J. de 
Guillen Garcia. By means of a wireless tele- 
graph instrument the electromagnetic waves 
set up by lightning discharges are detected 
graphically and acoustically, the changes in 
the intensity and the distinctness of the 
sounds produced in the receiver giving the 
observer a clue as to the probable path of the 
storm and the rate of its movement. After a 
sufficient amount of data have been obtained 
it is hoped that forecasts of these storms will 
be made possible. 

Tue promotion of Robert DeCourcy Ward 
to a professorship of climatology at Harvard 
University probably marks an epoch in the 
progress of climatology in the United States, 
as it is the first instance of an appointment 
to a full professorship in which the appointee 
is to devote his whole time to the teaching of 
the science. In the closely allied field, meteor- 
ology, Harvard also has a full professorship, 
Professor A. Lawrence Rotch, director of the 
Blue Hill Observatory, having received his 
appointment in 1906. 

WHILE meteorological observations will re- 
ceive but secondary consideration in the 
Mount McKinley expedition headed by Pro- 
fessor Herschel C. Parker, of Columbia Uni- 
versity, they will not be neglected. Several 
portable instruments will be carried by the 
climbers, and a minimum thermometer will 
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be left at the summit, if that height is 
reached. Besides these, numerous recording 
instruments will be kept in constant opera- 
tion at the base of supplies, a station just be- 
low the steeper part of the mountain. A 
comparison of the records obtained near the 
summit and at the base during the several 
months likely to be spent there will doubtless 
be of great value, and when the results are 
published it is not unlikely that they will 
form a distinct contribution to American 
mountain meteorology. 


Amone the eleven scientists whose names 
have been submitted for consideration in the 
next election to the Hall of Fame in New 
York city are those of Joseph Henry and 
Matthew F. Maury. The distinguished 
services rendered by these men to meteorology 
and climatology, as well as to other sciences, 
deserve the attention of the electors, and the 
selection of their names would at best be but 
a tardy recognition of pioneer American 
genius. 

In Science of March 11, reference was 
made to the changed character of The 
Monthly Weather Review of the United 
States Weather Bureau. The bureau now 
publishes three journals, The Mount Weather 
Bulletin, for scientific papers, The Hydro- 
logical Journal, reporting river-flow, floods 
and discharges, and The Monthly Weather 
Review, for climatological and engineering 
data. The first, a quarterly, is somewhat 
technical and is devoted largely to reports of 
the numerous researches being carried on at 
Mount Weather, while it is aimed to make 
the last a climatological summary and a 
great national engineering journal, in view 
of the growing interests in water resources. 
As it is a question whether or not it is 
proper for the government to expend public 
money for the maintenance of a popular or 
educational monthly, no journal of that na- 
ture is published. 


Booxs of especial interest to students of 
meteorology and climatology which have just 
been published or which will soon appear are 
as follows: “Descriptive Meteorology,” Pro- 
fessor W. L. Moore; “ Solar Researches,” Dr. 
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G. E. Hale; “Wind Pressure,” Dr. T. E. 
Stanton; “Climates of the British Posses- 
sions,” Dr. W. N. Shaw, and “ Meteorology: 
Practica] and Applied,” Sir John W. Moore, 
new edition, illustrated. 


Report has recently been made of the wire- 
less transmission of meteorological observa- 
tions made conjointly by the weather services 
of Germany and England during the months 
of February, March and April, and again in 
August and September, 1909. Vessels in the 
North Atlantic Ocean reported observations 
made at 7 a.M. and at 6 p.m., Greenwich time, 
to the coast stations of the Marconi Wireless 
Telegraph Company by means of an especially 
devised code. Even after making special ef- 
forts toward rapid transmission in the second 
series, but 43 per cent. of the evening obser- 
vations, and less than 8 per cent. of the morn- 
ing observations arrived in time to be of 
value. In commenting upon the _ results, 
“Prometheus ” states that during the months 
of August and September not a single pre- 
diction of the Hamburg Weather Bureau 
was appreciably influenced by a wireless mes- 
sage. This may possibly have been due to the 
presence, frequently observed, of a great high 
pressure area extending westward from the 
British Isles, a phenomenon characteristic of 
spring and autumn. Under these conditions 
the distribution of pressure gives but little 
suggestion as to the coming weather in cen- 
tral Europe. It was found that when the 
pressure observations contained in the tardy 
messages were plotted after their receipt, in 
most instances there was no marked deviation 
from the distribution over the ocean as 
originally deduced from observations in Ice- 
land and the Azores. In view of these facts 
it is not probable that further experiments of 
the kind will be made for a time, at least 
not until wireless telegraphy has advanced to 
a stage where messages can be transmitted 
with considerably greater speed. 


Lick Observatory Bulletin, Number 169, 
contains a report of the expedition made to 
the summit of Mount Whitney last autumn 
when spectrograms of Mars and the moon 
were obtained under especially favorable cir- 
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cumstances. According to Hann’s empirical 
formula for the distribution of water vapor 
in relation to altitude, 0.79 of the terrestrial 
water vapor is below 4,420 meters, the height 
of the summit, making the latter an admir- 
able location for the experiments. The 
meteorological observations made by Pro- 
fessor Alexander McAdie, of San Francisco, 
who was detailed by the chief of the United 
States Weather Bureau to accompany the ex- 
pedition, include records of relative humidity 
of but 1 per cent., or an absolute humidity of 
0.06 gram per cubie meter. Professor W. W. 
Campbell, the director of the expedition, 
says: “ We may feel satisfied, however, that 
an observer could scarcely hope for condi- 
tions more favorable for the solution of the 
problem before us, than those existing on the 
nights of September 1 and 2 on Mount 
Whitney; especially toward the middle of 
these nights, when Mars and the moon were 
near the meridian. Not only was the vapor 
in the air strata lower than 4,420 meters com- 
pletely eliminaied from the problem, but the 
vapor density at 4,420 meters was almost a 
vanishingly small fraction of the densities at 
all the observations where the Martian spec- 
trum had previously been investigated.” 


In the recently issued report of the Smith- 
sonian Institution mention is made of a 
Hodgkins grant for the erection of a small 
stone shelter on the summit of Mount Whit- 
ney, for the use of investigators during the 
prosecution of researches on atmospheric air. 
Mr. C. G. Abbot, the director of the Astro- 
physical Observatory of the Smithsonian In- 
stitution, began his observations there last 
summer, and obtained important data in thes 
determination of the solar constant. 


Tuere has recently been placed on perma- 
nent exhibition in the Geological Museum of 
Harvard University, a model, in plaster of 
paris, of the mean hourly temperatures of 
Boston, Mass., which is probably the first of 
its kind. This model was made by the com- 
piler of these notes as a part of the regular 
work in the research course in climatology 
given at Harvard by Professor R. DeC. 
Ward. It is two feet long and one foot wide, 
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and its three dimensions show months, hours 
and temperatures. On one of the vertical 
sides lines are drawn, at equal distances 
apart, to show the twenty-four hours, and on 
the next vertical side twelve lines represent 
the months. The heights of the upper surface 
of the model, above the base, represent the 
mean hourly temperatures. This upper sur- 
face is divided into twelve areas, representing 
different degrees of heat and cold, and each 
area is colored, different shades of red being 
used for the higher temperatures, and dif- 
ferent shades of blue for the lower. By 
means of this model it is possible to ascertain, 
easily and with great accuracy, the mean tem- 
perature of any hour of any month of the 
year. The data forming the basis of the 
construction are those obtained at the Bos- 
ton station of the United States Weather 
Bureau during the period 1890-1905. The 
total number of observations used was 131,- 
472. The modelling of climatological data 
in clay or plaster of paris is a new idea, and 
such models are likely to be of value in the 
climatological instruction of the future. 


ALTHOUGH the committee of scientists ap- 
pointed to determine the cause of the Paris. 
flood with a view of preventing its future re- 
occurrence has not yet made its report, many 
authorities agree that the real cause was a 
geological rather than a meteorological one. 
The area drained by the Seine consists of a 
light soil, which, because of the gentle slopes,. 
usually absorbs most precipitation, even 
though it be heavy or sudden. At the time of 
the recent heavy rains, however, the soil was 
either frozen or was saturated by previous 
rains, making its surface practically impen- 
etrable to further moisture. The removal of 
the forests in late years from the higher re- 
gions of the river basin may or may not have 
been a contributory cause of the flood. As it 
occurred in the winter, vegetation could have 
but its minimum influence in checking the 
flow. The heavy and long-continued rains. 
preceding the flood were general throughout 
the whole region, and because of the condi- 
tion of the ground the run-off was rapid. 


In the international observations of upper 
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air conditions made on May 18, 19 and 20, 
Blue Hill Observatory and the United States 
Weather Bureau furnished the American 
contribution. The former institution sent 
up pilot balloons at the observatory and 
sounding balloons at Pittsfield, Mass., while 
the Weather Bureau made their usual kite 
flights at Mount Weather and sent up sound- 
ing balloons at Omaha, Nebr. After ascend- 
ing to a height of about eleven kilometers 
and passing through air at a temperature of 
about — 50° Centigrade, one of the four bal- 
loons sent up from Pittsfield descended in the 
Atlantic Ocean just east of Block Island, 
where it was recovered by the crew of a fish- 
ing schooner. Anprew H. PatMer 
Bivue HILL OBSERVATORY, 
Hype Park, MAss., 
May 26, 1910 


SPECIAL ARTICLES 
A SIMPLE AND ECONOMICAL AQUARIUM AERATOR 


A SUCCESSFUL aquarium is a very rare ob- 
ject in undergraduate biological laboratories. 
The difficulties to be overcome in running an 
aquarium are generally thought to be so great 
that few are ever started; and if an animal 
happens to survive, it is usually considered an 
exceptional or an accidental case. There are, 
of course, good reasons for such a small num- 
ber of aquaria. In the long run the various 
causes of non-success may generally be traced 
to two fundamental causes. These are insuffi- 
ciency of food, and an insufficient supply of 
oxygen. In many cases the first of these de- 
fects is remedied by removing the second—an 
insufficient supply of oxygen. For when the 
food of an animal consists of living organ- 
isms, it is tolerably certain that there must be 
about the same amount of oxygen in the water 
for the food organisms to develop as is needed 
by the animal that feeds upon them. In other 
words, whenever the conditions are such that 
the food organisms can grow, the animal feed- 
ing upon them is also pretty certain to be 
able to live. Our chief concern seems to be 
therefore to establish a proper supply of oxy- 
gen to the water, and then knowing the food 
habits of the animal which we wish to put in 


the aquarium, we should not experience any 
great difficulty in keeping the animal alive. 

There are many ways of aerating an aqua- 
rium, as might be expected, but there are al- 
ways certain drawbacks, either in the simplic- 
ity of the apparatus, or in the economy of 
running it, or again in the irregularity of its 
action. The apparatus described below is the 
best which has yet come to my notice, as far 
as simplicity, economy and regularity of de- 
livery of air are concerned. The apparatus is 
in use in the writer’s laboratory and is giving 
perfect satisfaction on the three scores men- 
tioned above, in addition to the important one 
of keeping the animals alive. 

Before describing the apparatus it may be 
well to say that the aquarium should be 
stocked with water from the pond or stream 
from which the animal was taken, and not 
with “city water.” The latter is often treated 
with chemicals to render it more fit for do- 
mestic use, as the precipitation of suspended 
clay by means of alum, etc. Water which has 
undergone this treatment is sometimes del- 
eterious to animals, especially the lower forms. 

Description of the Apparatus.—The tube A 
is of rubber and connects the aerator with the 
hydrant. Tube B is the “mixer.” It conveys 
the water from A to the bottle #. As the 
water passes a and b, which are small open 
side branches in B, a quantity of air is sucked 
in and earried with the water into the bottle 
FE. To obtain the maximum efliciency of the 
water as carrier of air, the tube B is drawn 
out to fine bore and bent at c and d in the 
form shown. The small bore causes all the 
water which passes down B to form drops fill- 
ing the whole bore of B. Otherwise much of 
the water would run down the sides of the 
tube without pushing a quantity of air ahead 
of it. The tube C is of glass, or glass and 
rubber, as convenient, and carries the water 
brought down B into the aquarium through 
the opening k. The bulb g is for the purpose 
of preventing drops of water (which occasion- 
ally splash agajnst f) from passing into the 
aquarium. The tube D is of glass and is what 
is known as a constant level siphon. Its pur- 
pose is to carry out the water which is col- 


iy 
| 
ae 


956 SCIENCE 


lecting in the bottle. To work properly it 
should have the form shown in the sketch. 
(In the siphon it is essential to have the part 
at m of just the form shown in the cut. If m 
is lower than shown in the sketch, the part r 
to m will act as a small independent siphon, 
and the stream of bubbles into the aquarium 


A 
Q 
S 
B 
D 
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k 


will in consequence be frequently interrupted.) 
The aquarium is represented by F and the 
surface of the water by 7. In the bottle Z, n 
represents the level of the water while run- 
ning. The bottle EZ is fitted with an air- 
tight rubber stopper with three holes through 
which the tubes A, B and C pass. 

The mere description of the apparatus may 
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not be sufficient to give a clear understanding 
of its action. Its mode of working may be 
briefly described as follows: Suppose the appa- 
ratus, as described, is connected up properly, 
as shown in the sketch, and the bottle is empty 
of water. Now on opening the tap, a little of 
the water comes down A and B and runs into 
E, carrying with it a certain quantity of air. 
Water and air collect in EZ until there is 
enough pressure to force the water into D so 
that it begins to flow out at m. The water 
will have reached a point a little below before 
the siphon begins to work. At first the siphon 
takes out the water faster than it is delivered 
into #, but finally there is reached a stage 
where the siphon draws out in a steady stream 
just as much water as is brought in by B, and 
in the same interval of time. This point is at 
n, and this is the permanent level of the 
water in the bottle as long as the apparatus is 
run. At the moment the level of the water 
reaches n, the tube C delivers air into the 
aquarium through & in a constant stream. 

There must be more water in B below d 
than there is in C from j to k; otherwise the 
air could not be forced out at k. For this 
reason the greater the distance d to e, the 
more air will be carried into the bottle. (The 
ratio is not constant, however. Various fac- 
tors seem to operate, as shown by experiment.) 
The distance f to h should be at least twice 
the vertical distance j to k, to prevent possible 
flooding of F. The siphon should be of a bore 
at least twice as great as that of B to guard 
perfectly against flooding. 

It will be obvious that the vertical distance 
j to k can never be greater than the vertical 
distance 1 to m. Also that vertical distance 
j to k equals approximately vertical distance 
n to m. 

The cut is a sketch of the writer’s most 
efficient aerator. The cut is not drawn to 
scale. A number of different designs of 
siphons and mixers were tried, but those 
sketched gave the best results. One centi- 
meter of water carries into the bottle (and 
therefore into the aquarium) from four to 
seven times the quantity of air (the quantity 
depending on the length of the tube B and 
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also on the flow of the water—the slower the 
flow the more efficient). This apparatus is 
therefore four to seven times as efficient as the 
ordinary air-displacement type of aerator, of 
which Dr. Pratt, of Haverford College, was 
so kind as to show me a working model last 
summer. But this apparatus does not use dis- 
placed air, since the siphon keeps the water at 
a constant level, and there is therefore no air 
to be displaced by water. 

Another advantage which is of great im- 
portance is in the constancy of delivery of 
air. A constant stream of air bubbles without 
a second’s intermission can be sent into an 
aquarium for weeks with this aerator with no 
attention whatever, providing the hydrant 
works well. With the air-displacement type 
this is of course impossible, since every time 
the bottle is filled with water, the current of 
air must be interrupted until the bottle is 
emptied. 

Aside from the simplicity of the apparatus, 
and its constancy of working, its economy in 
the use of water will at once commend itself 
to all directors of laboratories who have 
limited funds at their disposal for running 
expenses. This aerator will deliver a con- 
stant stream of air, using only from 50 to 100 
cubie feet of water per month. At the rate 
of 28 cents for 500 cubic feet of city water 
(the rate in Knoxville, an average rate), the 
monthly cost of operation would be only from 
3 to 5 cents. 

The writer’s apparatus can be exactly dupli- 
cated by referring to the following measure- 
ments: p to a, 3 em.; p to b, 6 em.; p to c, 12 
cm.; c to d, 6 em.; d to e, 145 cm.; f to g, 10 
em.; f to h, 32 cm.; 7 to k, 16 cm.; r to m, 
13 em.; 1 to 0, 88 cm.; 1 to m, vertical, 25 em.; 
h to i, 5 meters; bore of a, 1 mm.; of b, 1 
mm.; of c,1.5mm.; of d,1.5mm.; of s,5 mm.; 
of B, 5 mm.; of C, 5 mm.; of D, 8 mm.; of k, 
2 mm.; depth of water in EZ while running, 7 
em.; height of EH, 38 em.; contents of £, 
8,000 ¢.c.; height of F, 24 cm.; contents of F, 
7.5 liters. 

Asa A. SCHAEFFER 

UNIVERSITY OF TENNESSEE, 

March, 1910 
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ARGYROSOMUS JOHANNA, A NEW SPECIES OF 
CISCO FROM LAKE MICHIGAN 


Heap 4.1 in length to base of caudal; depth 
3.8; eye 6.5 in head; depth of caudal peduncle 
3.1; snout 3.4; maxillary 2.6; mandible 2.0; 
height of dorsal fin 1.5; distance from snout 
to dorsal 1.9 in length; gillrakers 10+ 19; 
longest 1.0 in eye. D. 10 A. 12; scales 9-80-8. 

Body deep, not greatly compressed, back 
strongly arched, rising rapidly for one half 
the distance from snout to dorsal, then more 
gradually. Caudal peduncle high, not greatly 
compressed. Head small, sharply wedge- 
shaped, its height at occiput 1.9 in height of 
body. Eye small. Lower jaw even with 
upper; maxillary reaching nearly to center of 
eye. Gillrakers coarse and widely set. Lat- 
eral line straight. Scales large and thick, 
non-deciduous, 

Color (in formalin): lips and head pale; 
body dark above but not nearly to lateral line; 
quite pale below. Dorsally some indication of 
stripes, longitudinally. Dorsal and caudal 
fins with black edges, other fins pale. 

Type: No. 372d, of the collections of the 
Wisconsin Geological and Natural History 
Survey, a male specimen 269 mm. in length, 
taken in about 25 fathoms some eighteen 
miles out from Racine, Wisconsin. Nos. 372, 
a, », c and e, also Nos. 538, a, b, ¢ and e, all 
from the same locality, may be considered as 
co-types. The specific name has been chosen 
as a slight token of gratitude for my aot 
indebtedness to my life-companion. 

The table on p. 958 gives the principal 
meastii"ements of the specimens here |1ded. 

Early in July, 1906, the writer mse col- 
lections of the fishes of Lake Michigan for 
the Wisconsin Geological and Natural His- 
tory Survey. On a trip made with Captain 
C. Hyttel, of Racine, to his gillnets, set some 
eighteen or twenty miles out from that city, 
he had a good opportunity to observe and se- 
cure specimens of Coregonide. These did 
not, however, fall easily into groups conform- 
ing to the then known species. So the speci- 
mens were placed into lots according to their 
most marked external characteristics, and sent 
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to the laboratory at Madison. Unfortunately, 
the circumstances of the trip made adequate 
field notes impossible. 

On taking up the study of these forms it 
immediately developed that lots 372 and 538 
(with a few exceptions, not important here) 
differed from all the others, and indeed from 
all species of Argyrosomus so far known, by 
the fact that they had thirty or fewer gill- 
rakers on the first gill arch. On further ex- 
amination they displayed other differential 
characters, and it is these forms that are in- 
cluded under the new species described above. 

Evermann and Smith (“ Report U. S. Com- 
missioner of Fish and Fisheries,” 1894, ‘p. 
311) in 1896 described as aberrant forms of 
Argyrosomus hoyi Gill, eight specimens (five 
from Lake Michigan and three from Lake 
Superior) which undoubtedly belong to the 
species here described, agreeing with it per- 
fectly as to number of gillrakers, the smaller 
eye, and greater body depth. They certainly 
are as near prognathus as they are to hoyi, 
but- are not very close to either except as to 
lack of pigmentation on the head. Argyro- 
somus hoyi, as I understand that species, has 
the lower jaw so far included that it really 
resembles a Coregonus, and its upper lip is 
quite thick. A. johanne has undoubtedly 
been largely confused with it. As far as my 
observations go, A. hoyi is not nearly so com- 
mon as A. johanne. However, that is a point 
on which I hope soon to make more detailed 
observations. 

The form here described comes much closer 
to A. prognathus in its general characteristics, 


but is less robust and shows much less of the 
longitudinal striping of that species, while the 
number of gillrakers of course makes a wide 
difference. 

In describing this form, after long delibera- 
tion, I have hoped to add something toward 
the elucidation of our North American Core- 
gonide. Even the longest known forms of 
these are none too well understood, and abun- 
dant field work in many localities must be 
done before we can hope fully to clear up the 
status of most of them. 

GerorGe WAGNER 

WISCONSIN GEOLOGICAL AND 

NATURAL History SURVEY, 
May 1, 1910 


FIRST USE OF AMPHIBIA IN ITS MODERN SENSE 


In 1896 I urged the retention of Amphibia 
for the class then generally called, in the 
United States, Batrachia.” Cope strongly 
protested against such usage and affirmed 
that the name was not “introduced to take 
the place of Batrachia with a definition until 
a few years ago by Huxley.” Bauer soon 
proceeded to “show that the opinion of Pro- 
fessor Gill is the only one that can be ac- 
cepted.” Several other articles followed in 
Screncre.t In fine, the name Amphibia has 
been generally accepted in the last few years 
in the United States as well as in Germany. 

1 Scrence, IV., 1896, p. 600. 

2Am. Nat., XXX., 1896, p. 1027. 

Science, VI., 1897, pp. 170-174. 

*Scrence, VI., p. 295 (Wilder); VI., p. 446 
(Gill); VI, p. 772 (Hay); XIL, p. 730 (Gill); 
XX., p. 924 (Stejneger). 
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The original use of the name as a class desig- 
nation in contradistinction from Reptilia has 
not been noticed, however. Baur only traced 
it back to 1822. It will interest herpetolo- 
gists, therefore, to learn that it was formally 
used as early as 1806. 

In 1806 Latreille published the first volume 
of his work entitled “Genera Crustaceorum 
et Insectorum” and in his introduction (L., 
p. 2-3) enumerated the twelve classes of the 
animal kingdom then recognized by him.’ 
The third and fourth classes were vertebrates 
with a single ventricle (“ cor uniloculare, san- 
guine frigido”), the third class (“ Classis 
III". Reptilia, Reptiles”) having lungs only 
(“ pulmones ”) and the fourth class (“ Classis 
IV*. Amphibia, Amphibies”) having both 
lungs and gills (“ pulmones et branchiz”’). 

Of course these definitions do not represent 
modern ideas of the really distinctive char- 
acters of the classes in question, but neither 
does any old definition of any class embody 
modern concepts of the group intended to be 
diagnosed. 

TuHeo. GILL 


SOCIETIES AND ACADEMIES 
THE PHILOSOPHICAL SOCIETY OF WASHINGTON 


THE 68lst meeting was held on May 21, 1910, 
President Woodward in the chair. Two papers 
were read. 


Methods of Measuring the Modulus of Bending 
of Flat Metal Springs: Dr. R. 8. Woopwarp, 
of the Carnegie Institution of Washington. 
This paper explained three methods for meas- 

uring the modulus in question. The first two 

methods assume that the spring is clamped hori- 
zontally and rigidly at one end and permitted to 
assume the shape due to its own weight. This 
shape is defined by the following differential 
equation: 

@y/do* = — as cos ¥, 


wherein y is the inclination of the neutral surface 
of the spring at any point, o is the quotient of 
the distance of this point from the free end of the 
spring by its whole length, and a is a number 


*In 1804 Latreille adopted the classification of 
Brongniart (1799) in which the amphibians were 
ranked as an order of reptiles (“Ordre IV., 
Batraciens, Batrachii’”’). 
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involving the modulus desired. The paper shows 
how to integrate this equation so as to give y, 
cos Y and sin W simultaneously in power series 
of o, and hence how to get the coordinates of any 
point in the elastic curve. When the latter are 
observed for the free end of the spring two equa- 
tions result from which a and hence the modulus 
of bending may be found. Another equation from 
which a may be found results from equating the 
internal work of bending the spring to the ex- 
ternal work done by gravity on the spring. 

The third method of finding this modulus re- 
quires the application of a simple device which 
will bend a spring into a circular curve. The 
modulus of bending is then equal to the product 
~of the applied bending moment by the radius of 
curve, 


Solar Radiation Intensities at Washington, D. C.: 
Professor Herpert H. of the U. 8. 
Weather Bureau. 

The results given are based on more than 7,350 
separate determinations of the intensity of solar 
radiation made by the author at the Central 
Office of the Weather Bureau with an Angstrém 
pyrheliometer during the five years ending April 
30, 1910. The observations were distributed over 
272 half-day periods, or rather more than one 
half day to each week, and the radiation intensi- 
ties are expressed in gram calories per minute 
per square centimeter of normal surface according 
to the Angstriém standard of pyrheliometry. 

The maximum and the mean rates of radiation 
with a sky free from clouds were determined 
hourly or half hourly for a day in each month 
with average declination of the sun for the month. 
From these rates the daily and the monthly totals 
received on a surface normal to the solar rays, 
and also on a horizontal surface, were determined, 
first, on the supposition that the sky was free 
from clouds, and second, by taking account of the 
recorded duration of sunshine. 

The maximum observed intensity of solar radi- 
ation, 1.44 calories, occurred in April, and the 
maximum for December, 1.32 calories, is only 
8 per cent. less. The greatest monthly noon 
average, 1.28, occurs in February and the Decem- 
ber average, 1.15, is only 10 per cent. less. The 
greatest daily total of radiation received on a 
normal surface, 971 calories, occurs in July, the 
corresponding December total being 60 per cent. 
as great. The greatest daily total for a hori- 
zontal surface, 653 calories, also occurs in July, 
and the corresponding total for December is only 
30 per cent. as great. 
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The totals recorded by a Callendar horizontal 
pyrheliometer are very considerably in excess of 
the totals obtained from the Angstrém, the dif- 
ferences varying with the atmospheric conditions, 

A diagram was presented showing variations in 
annual averages of radiation intensities at several 
stations, including Washington, and it was shown 
that a synchronism exists between minima of 
radiation intensities, minima of monthly mean 
temperatures in the interior of continents, minima 
of sky polarization when measured at the point 
of maxima, and maxima of distance of the neutral 
points of Arago and Babinet from the anti-solar 
point and the sun respectively. 

(The abstracts of the foregoing papers are by 
their authors.) R. L. Faris, 

Secretary 


THE CHEMICAL SOCIETY OF WASHINGTON 


Tue 199th meeting was held at the Public 
Library on Thursday, May 12, at 8 P.m., with 
President Failyer presiding. The following papers 
were read: 


The Ewact Determination of Sulphur and of 
Barium in the Presence of Alkali Salts: I. K. 
PHELPS. 

By precipitating with BaCl, in a hot, neutral 
solution the contamination of BaSO, with foreign 
negative ions may be almost completely avoided 
and the precipitate contaminated with such posi- 
tive ions as K, Na or NH, converted into pure 
BaSO, by treatment with H,SO,, evaporation and 
extraction of the alkali sulphate with water. In 
determining sulphur this alkali sulphate is con- 
verted into BaSO, by addition of the water extract 
to the mother liquor of the first precipitate. This 
second precipitate of BaSO, is added to the first 
and the process repeated. In determining Ba the 
water extracts are rejected. 


The Determination of Nitrogen in the Feces: 

I. K, PHELPs. 

The difficulties of loss of nitrogen by standing, 
of obtaining a uniform sample of the heterogene- 
ous material, and of separating the hair from the 
fecal matter when dogs are the subjects of study 
are overcome by preservation of the feces under 
aleohol, filtration, dehydration of the solid ma- 
terial with ether and treatment of the solid 
residue and alcohol-ether filtrate separately. The 
solid residue is freed from hair by sifting and N 
determined in the usual way. The alcohol-ether 
filtrate is sampled and the N determined accord- 
ing to Kjeldahl, using the precaution to allow the 
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alcohol-ether mixture to flow from a dropping 
funnel into the sulphuric acid heated and main. 
tained at a temperature of 140-160°. Thus the 
large mass of the alcohol is converted into ethyl 
ether and excessive carbonization avoided and, at 
the same time, the acid kept of such concentration 
that all volatile nitrogen substances are held. 


Oil Cement Conerete: A. S. Cusuman. 

The results obtained in a series of experiments 
in which oil residuums of an asphaltic and semi- 
asphaltic nature have been mingled with cement 
concretes while in a still wet or plastic condition 
were described. No difficulty has been experienced 
in getting homogeneous mixtures, and the initial 
and ultimate strength of the oil concrete appears 
to be only slightly less than that of ordinary 
concrete. It is hoped that the results of the 
investigation will lead to some valuable practical 
uses of this material, both for road surfacing and 
for waterproofing concrete in general. 


The Complexity of the Humus Extract of Soils: 

E. C. Smorey. 

This was a summary of the work of the Divi- 
sion of Fertility Investigations of the Bureau of 
Soils on soil organic matter. The author an- 
nounced the isolation by him of twenty-three 
organic compounds from soils. Seventeen of these 
have been identified and eight types of compounds 
are represented. 


The Separation and Determination of Cadmium 
in the Presence of Copper: E, A. Hitt. 

The use of filter paper pulp, pulped with an 
egg beater, is suggested for use in qualitative 
analysis for preventing the passages of finely 
divided precipitates through the filter and facili- 
tating their removal therefrom. 

In the solution of precipitates upon the filter 
the passage of the solvent is arrested by plugging 
the outlet of the funnel with a cork stopper, 
thereby giving the solvent time to act. 

Cadmium carbonate is precipitated from solu- 
tions of copper by using ammonia free as distin- 
guished from the ordinary laboratory (NH,) 00," 
reagent in the former of which CdCO, is prac- 
tically insoluble. The separation is delicate and 
complete (if heated) and affords a basis for both 
qualitative and quantitative methods which will 
be worked out later. 

Arrangements were made to hold a special meet- 
ing at the Johns Hopkins University, to be fol- 
lowed by a smoker. 

J. A. Le CLERC, 
Secretary 
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